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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical recording 
medium by which stripping is prevented when a light 
transmissive layer is formed, flatness of a cramp reference 
surface is improved to restrict face-runout when the optical 
recording medium is placed on the spindle of a 
recorder/ reproducer or a reproducer and rotated, the cramp 
reference surface is made to be highly frictional to prevent 
idling and recording/reproducing is performed with a high 
reliability. 

SOLUTION: A disk baseboard 1 provided with an information 
signal part 1c on one main surface is irradiated with a laser 
beam from a side where the information signal part 1c exists 
and, then, an information signal is recorded/reproduced in 
an optical disk. In the optical disk, the cramp reference 
surface 3c is set at the side of the information signal part 
1c on a replica baseboard 1a which constitutes the optical 
disk. The cramp reference surface 3a is made to be flat and 
the thickness of the replica baseboard la in a cramp area 3 
is made to be larger than that of the replica baseboard 1a in 

an information recording area 4. A projected baseboard which is thicker at the circumference 
center hole 1b than at the information recording area 4 is used as the replica baseboard 1a. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By preparing the information signal section in one principal plane of a substrate, and 
irradiating a laser beam at the above-mentioned information signal section from the side in which the 
above-mentioned information signal section exists to the above-mentioned substrate In the optical record 
medium constituted possible [ record of an information signal ] and/or refreshable to the above- 
mentioned information signal section Clamp datum level exists on the 1 principal plane in which the 
above-mentioned information signal section of the above-mentioned substrate was prepared. The optical 
record medium characterized by the thickness of the above-mentioned substrate in the clamp field to 
which the above-mentioned clamp datum level consists of flat sides, and is specified by the above- 
mentioned clamp datum level at least being larger than the thickness of the above-mentioned substrate in 
the formation field of the above-mentioned information signal section at least. 
[Claim 2] The optical record medium according to claim 1 characterized by preparing the light 
transmission layer which can penetrate the above-mentioned laser beam at least on the 1 principal plane 
in which the above-mentioned information signal section in the above-mentioned substrate was 
prepared. 

[Claim 3] The optical record medium according to claim 2 characterized by the exposed surface of the 
above-mentioned light transmission layer having lubricity. 

[Claim 4] The optical record medium according to claim 2 characterized by the thickness of the sum 
total of the thickness of the above-mentioned substrate and the thickness of the above-mentioned light 
transmission layer in the field in which the above-mentioned light transmission layer was prepared being 
almost equal to the thickness of the above-mentioned substrate in the above-mentioned clamp field. 
[Claim 5] The optical record medium according to claim 2 characterized by preparing the above- 
mentioned light transmission nature sheet through the above-mentioned glue line on the 1 principal 
plane in which the above-mentioned light transmission layer consisted of a light transmission nature 
sheet which can penetrate the above-mentioned laser beam at least, and a glue line which can penetrate 
the above-mentioned laser beam at least, and the above-mentioned information signal section of the 
above-mentioned substrate was prepared. 

[Claim 6] The optical record medium according to claim 5 characterized by the above-mentioned light 
transmission nature sheet consisting of thermoplastics which can penetrate the above-mentioned laser 
beam at least. 

[Claim 7] The optical record medium according to claim 5 with which the above-mentioned glue line is 
characterized by consisting of a pressure-sensitive binder or ultraviolet-rays hardening resin. 
[Claim 8] The side in which the glue line which the above-mentioned light transmission layer makes 
paste up a light transmission nature sheet and the above-mentioned light transmission nature sheet on 
one principal plane of the above-mentioned substrate, and the above-mentioned glue line of the above- 
mentioned light transmission nature sheet were prepared is an optical record medium according to claim 
2 with which it is characterized by consisting of a protective layer from which the above-mentioned light 
transmission nature sheet prepared in the field of an opposite hand is protected. 
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[Claim 9] The optical recordlHedium according to claim 8 characterized Tfythe above-mentioned 
protective layer having lubricity. 

[Claim 10] the above-mentioned protective layer - ultraviolet-rays hardening resin - or - since - the 
optical record medium according to claim 8 characterized by becoming. 

[Claim 11] The optical record medium according to claim 8 characterized by the above-mentioned light 
transmission nature sheet consisting of thermoplastics which can penetrate the above-mentioned laser 
beam at least. 

[Claim 12] The optical record medium according to claim 8 characterized by the above-mentioned glue 
line consisting of a pressure-sensitive binder or ultraviolet-rays hardening resin. 
[Claim 13] The optical record medium according to claim 2 characterized by the above-mentioned 
substrate being a disk-like substrate which has the annulus ring configuration in which the 1st opening 
was prepared in the center section. 

[Claim 14] The optical record medium according to claim 13 characterized by setting up the above- 
mentioned clamp datum level in the shape of a flat-surface annulus ring. 

[Claim 15] The optical record medium according to claim 14 with which the path of the outermost 
periphery of the above-mentioned clamp datum level is characterized by 32mm or more being 34mm or 
less while the path of the most inner circumference of the above-mentioned clamp datum level is 22mm 
or more 24mm or less. 

[Claim 16] The optical record medium according to claim 14 with which the above-mentioned light 
transmission layer has the flat-surface annulus ring configuration where the 2nd opening was prepared in 
the center section, and is characterized by the path of the 2nd opening of the above being larger than the 
diameter of a periphery of the above-mentioned clamp datum level in the above-mentioned disk 
substrate. 

[Claim 1 7] The optical record medium according to claim 2 with which thickness of the above- 
mentioned light transmission layer is characterized by 90-micrometer or more being 110 micrometers or 
less. 

[Claim 1 8] The optical record medium according to claim 1 with which thickness of the above- 
mentioned substrate in the above-mentioned clamp field is characterized by 1.1mm or more being 
1 .3mm or less. 

[Claim 19] The optical record medium according to claim 1 characterized by forming the slot in fields 
other than the formation field of the above-mentioned information signal section in a up Norikazu 
principal plane, and fields other than the above-mentioned clamp datum level. 

[Claim 20] While being the manufacture approach of an optical record medium of having the process 
which forms the information signal section in the up Norikazu principal plane in which clamp datum 
level exists in one principal plane of a substrate, and the above-mentioned clamp datum level of the 
above-mentioned substrate exists and forming the above-mentioned clamp datum level evenly The 
manufacture approach of the optical record medium characterized by forming more greatly than the 
thickness of the above-mentioned substrate in the formation field of the above-mentioned information 
signal section the thickness of the above-mentioned substrate in the clamp field specified by the above- 
mentioned clamp datum level. 

[Claim 21] The manufacture approach of the optical record medium according to claim 20 characterized 
by trying to form the light transmission layer which can penetrate the above-mentioned laser beam at 
least on the 1 principal plane in which the above-mentioned information signal section in the above- 
mentioned substrate was prepared. 

[Claim 22] The manufacture approach of the optical record medium according to claim 21 characterized 
by the thickness of the sum total of the thickness of the above-mentioned substrate and the thickness of 
the above-mentioned light transmission layer in the field in which the above-mentioned light 
transmission layer was prepared being almost equal to the thickness of the above-mentioned substrate in 
the above-mentioned clamp field. 

[Claim 23] The manufacture approach of the optical record medium according to claim 21 characterized 
by the exposed surface of the above-mentioned light transmission layer having lubricity. 
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«m 
•roach of the optical record medium accommg to claim 21 characterized 
by pasting up the above-mentioned light transmission nature sheet through the above-mentioned glue 
line on the 1 principal plane in which the above-mentioned light transmission layer consisted of a light 
transmission nature sheet which can penetrate the above-mentioned laser beam at least, and a glue line 
which can penetrate the above-mentioned laser beam at least, and the above-mentioned information 
signal section of the above-mentioned substrate was prepared. 

[Claim 25] The manufacture approach of the optical record medium according to claim 24 characterized 
by the above-mentioned light transmission nature sheet consisting of thermoplastics which can penetrate 
the above-mentioned laser beam at least. 

[Claim 26] The manufacture approach of the optical record medium according to claim 24 characterized 
by the above-mentioned glue line consisting of a pressure-sensitive binder or ultraviolet-rays hardening 
resin. 

[Claim 27] The side in which the light transmission nature sheet, the glue line which pastes up the 
above-mentioned light transmission nature sheet on one principal plane of the above-mentioned 
substrate, and the above-mentioned glue line of the above-mentioned light transmission nature sheet 
were prepared in the above-mentioned light transmission layer is the manufacture approach of the 
optical record medium according to claim 21 characterized by constituting from a protective layer which 
protects the above-mentioned light transmission nature sheet prepared in the field of an opposite hand. 
[Claim 28] The manufacture approach of the optical record medium according to claim 27 characterized 
by the above-mentioned protective layer having lubricity. 

[Claim 29] The manufacture approach of the optical record medium according to claim 27 characterized 
by the above-mentioned light transmission nature sheet consisting of thermoplastics which can penetrate 
the above-mentioned laser beam at least. 

[Claim 30] the above-mentioned protective layer — ultraviolet-rays hardening resin — or — since — the 
manufacture approach of the optical record medium according to claim 27 characterized by becoming. 
[Claim 31] The manufacture approach of the optical record medium according to claim 27 characterized 
by the above-mentioned glue line consisting of a pressure-sensitive binder or ultraviolet-rays hardening 
resin. 

[Claim 32] The manufacture approach of the optical record medium according to claim 21 characterized 
by the above-mentioned substrate being a disk-like substrate which has the annulus ring configuration in 
which the 1st opening was prepared in the center section. 

[Claim 33] The manufacture approach of the optical record medium according to claim 32 characterized 
by setting up the above-mentioned clamp datum level in the shape of a flat-surface annulus ring. 
[Claim 34] The manufacture approach of an optical record medium according to claim 32 that the path 
of the outermost periphery of the above-mentioned clamp datum level is characterized by 32mm or more 
being 34mm or less while the path of the most inner circumference of the above-mentioned clamp datum 
level is 22mm or more 24mm or less. 

[Claim 35] The manufacture approach of an optical record medium according to claim 32 that the 
above-mentioned light transmission layer has the flat-surface annulus ring configuration where the 2nd 
opening was prepared in the center section, and is characterized by the path of the 2nd opening of the 
above being larger than the diameter of a periphery of the clamp datum level in the above-mentioned 
disk substrate. 

[Claim 36] The manufacture approach of the optical record medium according to claim 21 characterized 
by forming a slot in fields other than the formation field of the above-mentioned information signal 
section in a up Norikazu principal plane, and fields other than the above-mentioned clamp datum level. 
[Claim 37] The manufacture approach of an optical record medium according to claim 21 that thickness 
of the above-mentioned light transmission layer is characterized by 90-micrometer or more being 110 
micrometers or less. 

[Claim 38] The manufacture approach of an optical record medium according to claim 20 that thickness 
of the above-mentioned substrate in the above-mentioned clamp field is characterized by 1.1mm or more 
being 1.3mm or less. 
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[Claim 39] The 1st metal monrwhich is injection-molding equipment cotiSntuted possible [ molding of 
the substrate with which clamp datum level exists in the recording surface side which has the formation 
field of the information signal section ], and casts the surface part by the side of the above-mentioned 
recording surface, When it has the 2nd metal mold which casts the surface part of an opposite hand the 
above-mentioned recording surface side of the above-mentioned substrate and the 1st metal mold of the 
above and the 2nd metal mold of the above are compared It can set into the part in which the clamp field 
specified by the above-mentioned clamp datum level is located. Spacing of the field which touches the 
above-mentioned substrate of the 1st metal mold of the above, and the field which touches the substrate 
of the 2nd metal mold of the above Injection-molding equipment characterized by consisting of spacing 
of the field which touches the above-mentioned substrate of the 1st metal mold of the above in the part 
in which the formation field of the above-mentioned information signal section is located, and the field 
which touches the substrate of the 2nd metal mold of the above so that it may become large. 
[Claim 40] Injection-molding equipment according to claim 39 characterized by having the stamper 
support means constituted possible [ installation to one principal plane of the 1st metal mold of the 
above ] in the stamper which forms the information signal section by the side of the recording surface of 
the above-mentioned substrate. 

[Claim 41] Injection-molding equipment according to claim 40 with which it is constituted by the flat- 
surface annulus ring configuration where the above-mentioned stamper has a feed hole, and the path of 
the feed hole of the above-mentioned stamper is characterized by being larger than the path of the 
outermost periphery of the above-mentioned clamp field while the clamp field of the above-mentioned 
clamp datum level is constituted by the flat-surface annulus ring configuration. 
[Claim 42] Injection-molding equipment according to claim 40 characterized by for the above- 
mentioned stamper support means consisting of the vacuum adsorption section prepared in one principal 
plane of the 1st metal mold of the above, and the up Norikazu principal plane of the 1st metal mold of 
the above constituting the above-mentioned stamper possible [ adsorption immobilization ] by the 
above-mentioned vacuum adsorption section. 

[Claim 43] Injection-molding equipment according to claim 40 with which it has the flat-surface annulus 
ring configuration where the above-mentioned stamper has a feed hole, and the above-mentioned 
vacuum adsorption section is characterized by consisting of two or more attraction holes put in order and 
prepared in the up Norikazu principal plane of the 1st metal mold of the above in accordance with the 
periphery configuration. 

[Claim 44] Injection-molding equipment according to claim 43 with which the path of the above- 
mentioned periphery configuration is characterized by being prepared in the location outside the part of 
the 1st metal mold of the above corresponding to [ it is larger than the path of the most inner 
circumference of the above-mentioned clamp field, and ] the above-mentioned clamp field in two or 
more above-mentioned attraction holes. 

[Claim 45] Injection-molding equipment according to claim 40 with which it has the 1st claw part in 
which the above-mentioned stamper support means projected from the up Norikazu principal plane of 
the 1st metal mold of the above, and the 1st claw part of the above is characterized by being prepared in 
the location corresponding to the outside of the outermost periphery of the clamp field of the above- 
mentioned substrate. 

[Claim 46] Injection-molding equipment according to claim 40 characterized by for the above- 
mentioned stamper support means having the 2nd claw part which supports the periphery edge of the 
above-mentioned stamper, and being constituted possible* [ installation ] in the above-mentioned stamper 
by the 2nd claw part of the above at the up Norikazu principal plane of the 1st metal mold of the above 
while the above-mentioned stamper is constituted by the flat-surface annulus ring configuration. 
[Claim 47] Injection-molding equipment according to claim 40 characterized by for the field in which 
irregularity was prepared, and the field which consists of flat sides existing in the principal plane of the 
side which touches the above-mentioned substrate of the above-mentioned stamper, and establishing the 
above-mentioned flat side in it inside the field of the above-mentioned irregularity. 
[Claim 48] Injection-molding equipment according to claim 40 characterized by the thickness of the 
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beme 0.5mm or more. 



above-mentioned stamper being 0.5mm or more. 
[Claim 49] Injection-molding equipment according to claim 39 characterized by for the field 
corresponding to the clamp field of the above-mentioned clamp datum level consisting of flat sides at 
least among one principal planes of the side which touches the above-mentioned substrate in the 1st 
metal mold of the above, and the field corresponding to the above-mentioned information signal section 
consisting of concavo-convex fields. 

[Claim 50] Injection-molding equipment according to claim 49 characterized by for one principal plane 
of the side which touches the above-mentioned substrate of the 1st metal mold of the above having an 
annulus ring configuration, for the field where irregularity was prepared in the up Norikazu principal 
plane, and the field which consists of flat sides existing, and the above-mentioned flat side existing 
inside the field in which the above-mentioned irregularity was prepared. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the optical record medium which was 
made to perform record/playback of an information signal by irradiating light from the side in which the 
information signal section of a substrate was formed about an optical record medium, its manufacture 
approach, and injection-molding equipment, and is suitable. 
[0002] 

[Description of the Prior Art] In recent years, in the field of information record, various researches on an 
optical information recording method and development are furthered. In this optical information 
recording method, record/playback can be performed by non-contact, and it has the advantage that 
recording density high single or more figures can be attained as compared with a magnetic-recording 
method. Moreover, this optical information recording method also has the further advantage [ say / that 
it can respond to each memory gestalt, such as a mold only for playbacks, a postscript mold, and a 
rewritable mold, ]. Therefore, application for an application broad from industrial use to a 
noncommercial use is considered as a method which enables implementation of a cheap mass file. 
[0003] Also in these, the digital audio disk (DAD, Digital Audio Disc), the optical videodisk, etc. have 
spread widely especially as an optical disk corresponding to the memory gestalt of the mold only for 
playbacks. 

[0004] The configuration of optical disks, such as such a digital audio disk, is explained below. That is, 
the protective coat for an optical disk to protect the reflecting layer which becomes one principal plane 
of the optical disk substrate which consists of a transparence substrate with which concavo-convex 
patterns in which an information signal is shown, such as a pit and a groove, were formed from metal 
thin films, such as aluminum (aluminum) film, and this reflecting layer from the moisture (H20) and 
oxygen (02) in atmospheric air is prepared one by one. In such an optical disk, when reproducing an 
information signal, playback light, such as a laser beam, is first irradiated from a disk substrate side at a 
concavo-convex pattern. And the difference of the reflection factor of the incident light of this playback 
light and return light detects an information signal. 

[0005] Usually, the disk substrate which constitutes such an optical disk consists of a synthetic-resin 
ingredient, and is cast using the metal mold equipment for injection molding. Here, it explains, referring 
to a drawing about the injection-molding equipment for disk substrate molding which casts this disk 
substrate. 

[0006] That is, as shown in drawing 16 , the injection-molding equipment which casts this disk substrate 
has the metal mold 103 with which the fixed metal mold 101 and the movable die 102 which were fixed 
to stationary platen 100 carried out phase opposite mutually, and were arranged, and is constituted. And 
when these fixed metal mold 101 and movable dies 102 of each other are compared, the cavity 104 for 
molding is formed between the fixed metal mold 101 and a movable die 102. This cavity 104 for 
molding has a configuration corresponding to the disk substrate 201 which is shown in drawing 17 and 
which is cast. 
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[0007] Moreover, the insertion hole is formed in the center position of theSxed metal mold 101 in the 
injection-molding equipment shown in drawing,16 . In this insertion hole, the stamper electrode-holder 
base material 106 which has an annulus ring configuration mostly is inserted in, and it is prepared. 
Moreover, as it inserts in this stamper electrode-holder base material 106, the sprue bush 107 is formed. 
[0008] While this sprue bush 107 has the annulus ring configuration, the resin injection hole 108 is 
formed along with the medial axis in that annulus ring configuration. This resin injection hole 108 is 
constituted possible [ the inflow to the interior of the cavity 104 for molding ] in synthetic-resin 
ingredients, such as fused polycarbonate resin which is supplied from injection equipment (not shown). 
That is, the head side of the sprue bush 107 is faced in the cavity 104 for molding, and is constituted. 
Moreover, the diameter of the front end side which the stamper electrode-holder base material 106 faces 
the cavity 104 for molding is reduced in the shape of a level difference. 

[0009] Moreover, the surface part of the side which counters the surface part 102 of the mold which 
constitutes the cavity 104 for molding of the fixed metal mold 101, i.e., a movable die, is equipped with 
the stamper 109. The stamper 109 is formed in the core at the disc configuration which has feed-hole 
109a. This stamper 109 is for forming PURIGURUBU which constitutes the concavo-convex pattern 
corresponding to an information signal, or a recording track to a disk substrate. Moreover, with the 
stamper periphery electrode holder 1 1 1 in a circle, the stamper 109 is constituted possible [ support ] in 
a discoid periphery edge, and, thereby, is attached in the fixed metal mold 101 while it is constituted by 
the stamper inner circumference electrode holder 1 10 in a circle possible [ support ] in the inner 
circumference edge of feed-hole 109a. That is, the stamper inner circumference electrode holder 110 
which supports the periphery of feed-hole 109a as an inner circumference veranda of a stamper 109 is 
inserted in the periphery side of the stamper electrode-holder base material 106, is located in the head 
side of the sprue bush 107, and is attached in the fixed metal mold 101. Claw part 1 10a for stamper 
support is prepared in the periphery section by the side of the cavity 104 for molding of this stamper 
inner circumference electrode holder 1 10. This claw part 1 10a for stamper support is for supporting the 
periphery of feed-hole 1 09a of a stamper 1 09. 

[0010] On the other hand, the insertion hole is formed in the center position of a movable die 102. In the 
insertion hole of this movable die 102, the cylindrical shape-like sleeve 1 12 is inserted in and it is 
prepared. This sleeve 1 12 is constituted possible [ an attitude ] to the cavity 104 for molding, and is 
supported by the movable die. Moreover, the sleeve 1 12 is supplied a little to the interior of a movable 
die 102 in the front end side which attends the cavity 104 for molding. Moreover, cylinder-like punch 
1 1 3 is inserted in and it is prepared in the interior of the cylinder of a sleeve 1 12. This punch 1 1 3 is 
making the front end side which attends the cavity 104 for molding project a little rather than the front 
end side of a sleeve 112. 

[001 1] next, disk substrate molding constituted as mentioned above — public funds — how to form the 
disk substrate 201 shown in drawing 17 is explained using mold equipment. 

[0012] That is, the cavity 104 for molding is first formed by comparing a movable die 102 to the fixed 
metal mold 101. And the interior of the cavity 104 for molding is injected and filled up with synthetic- 
resin ingredients, such as fused PC, through the resin injection hole 108 of the sprue bush 107 from the 
above-mentioned injection equipment which carried out the graphic display abbreviation. At this time, 
the synthetic-resin ingredient of a melting condition flows toward a periphery side in the interior of the 
cavity 104 for molding from a core. And eye a mold clamp filled up in the cavity 104 for molding and 
carry out synthetic-resin ingredient compression is performed by moving a movable die 102 to the fixed 
metal mold 101 side. Then, a synthetic-resin ingredient is solidified by cooling. Thereby, the disk 
substrate 201 corresponding to the cavity 104 for molding is formed. 

[0013] And the center hall 202 in the disk substrate 201 is formed by making punch 1 13 project to the 
fixed metal mold 101 side. Then, the piece aperture which makes a movable die 102 estrange from the 
fixed metal mold 101 is performed, making a sleeve 112 project to the fixed metal mold 101 side. 
Thereby, the cast disk substrate 201 is released from mold from metal mold 103. And molding of the 
disk substrate 201 which shows this disk substrate 201 to drawing 17 by making it desert from fixed 
metal mold is completed. 
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[0014] Thus, the center hall 202 formed in the center by punch 1 1 3 and the stamper presser-foot slot 203 
formed of claw part 1 10a for stamper support are established in the cast disk substrate 201 . Moreover, 
the irregularity of a mirror image is imprinted by one principal plane of the disk substrate 201 to a 
stamper 109, and information record section 204a is formed in it. And the recording surface 204 
containing this information record section 204a and the mirror side 205 of that opposite hand are 
formed. Moreover, clamp datum-level 206a used as the field clamped in case a disk is laid in the spindle 
of a record regenerative apparatus (not shown) is formed in the inner circumference section of this 
mirror side 205. This clamp datum-level 206a is formed of the mirror plane section of a movable die 102 
at the time of injection molding. 

[0015] The disk substrate 201 is manufactured as mentioned above, and optical disks, such as a 
rewritable mold optical disk and an optical disk only for playbacks, are manufactured using this disk 
substrate 201. 

[0016] By the way, the further high recording density-ization is demanded in recent years in the optical 
disk manufactured using the above disk substrates 201. Then, since it corresponded to the demand of 
this raise in recording density, numerical aperture (NA) of the objective lens used at the time of the 
exposure of the playback light of optical pickup was enlarged, and the technique of attaining minor 
diameter-ization of the diameter of a spot of playback light was proposed. NA of the objective lens used 
at the time of playback of optical videodisks, such as DVD (Digital Versatile Disc) which specifically 
has a digital audio disk 6 to 8 times the storage capacity of this to NA of the objective lens used at the 
time of playback of the conventional digital audio disk being 0.45, is made about into 0.60. Thus, minor 
diameter-ization of the diameter of a spot can plan by making numerical aperture NA increase. 
[0017] When high NA-ization of such an objective lens is advanced, in order to make the playback light 
irradiated penetrate, it will be necessary to make the substrate in an optical record medium thin. This is 
because the permissible dose of the include angle (tilt angle) which shifts to the optical axis of optical 
pickup since a disk side is vertical becomes small. Moreover, it is to tend to influence this tilt angle of 
the aberration by the thickness of a disk substrate, or a birefringence. Therefore, a tilt angle is made as 
small as possible by making a disk substrate thin. For example, in the digital audio disk mentioned 
above, substrate thickness is set to about 0.6mm to setting substrate thickness to about 1 .2mm in the 
optical videodisk which has digital audio disks 6 to 8 times the storage capacity of DVD etc. 
[001 8] And when the demand of the further raise in future recording density is taken into consideration, 
the further thin shape-ization of a substrate is needed. Then, irregularity is formed in one principal plane 
of a substrate, and it considers as the information signal section, and the laminating of the light 
transmission layer which are the reflective film and the thin film which penetrates light is carried out 
one by one on this information signal section, and the optical record medium constituted so that an 
information signal might be reproduced is proposed by irradiating playback light from a light 
transmission layer side. In the optical record medium which irradiates playback light from a such light 
transmission layer side, and was made to reproduce the information signal, it becomes possible by 
attaining thin film-ization of a light transmission layer to correspond to high NA-ization of an objective 
lens. 

[0019] An example of the optical record medium constituted so that an information signal might be 
reproduced by irradiating a light transmission layer side to such a playback light is indicated by JP,10- 
283 683, A (reference 1). In this reference 1, the approach of using ultraviolet-rays hardening resin and 
sticking a light transmission nature sheet on a disk substrate is adopted as formation of a light 
transmission layer. 

[0020] According to the publication of reference 1 , ultraviolet-rays hardening resin is first supplied on 
the 1 principal plane of a substrate. Next, the light transmission nature sheet constituted possible 
[ transparency of a laser beam ] is laid on this ultraviolet-rays hardening resin. Next, ultraviolet-rays 
hardening resin is spread between a substrate and a light transmission nature sheet by making field 
inboard rotate the substrate and light transmission nature sheet by which the laminating was carried out 
through ultraviolet-rays hardening resin. This resin is irradiated and is made to harden ultraviolet rays in 
the phase round which ultraviolet-rays hardening resin spread. Thereby, a substrate and a light 
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transmission nature sheet paste up. The light transmission layer which consists of hardened ultraviolet- 
rays hardening resin and a light transmission nature sheet by the above is formed. 
[0021] However, in the above optical disks, the laser beam for playback/record is irradiated from the 
side in which an information record section exists to a disk substrate. Therefore, in such an optical disk, 
it is necessary to form the clamp datum plane at the time of laying in the spindle of a record regenerative 
apparatus in an opposite hand also in the optical disk with which a laser beam is irradiated from the 
conventional substrate side. That is, it is necessary to form clamp datum level in the recording surface 
side in which the information record section is formed. 

[0022] However, as shown in drawin gJJ , in the conventional optical disk, the datum level of the clamp 
field 206 exists in the field (mirror side 205) of an opposite hand with the recording surface 204 side in 
which the irregularity of the replica substrate 201 was formed. Therefore, in molding of the disk 
substrate 201 by injection molding, the clamp datum-level 206a is formed of the mirror plane section of 
the movable die 102 shown in drawing J6 . Thereby, flattening of the clamp datum-level 206a of the 
disk substrate 201 was dramatically carried out to high degree of accuracy, and it had high smoothness. 
[0023] On the other hand, in the recording surface 204 side which is a field of the opposite hand, the 
stamper presser-foot slot 203, the weld flash generated on the boundary of the stamper electrode-holder 
base material 106 and the stamper inner circumference electrode holder 110 exist. Therefore, in the 
inner circumference section of the recording surface 204 in the disk substrate 201, smoothness was low 
and it was dramatically difficult to use this field as a clamp field. 
[0024] 

[Problem(s) to be Solved by the Invention] Furthermore, as a result of this invention person's 
experimenting in many things about the optical disk with which such a clamp datum plane was 
established in the recording surface side, when carrying out chucking of this optical disk and rotating it 
with a predetermined rotational speed, it was checked that that field blurring (flustering) becomes very 
large. 

[0025] such field blurring — the objective lens of optical system - high [ NA ] - it will follow on 
turning and the laser beam used for record and/or playback will cause poor record and poor playback in 
the short-wavelength-ized optical record medium. Therefore, in utilization of the optical record medium 
whose recording density improved, it will become a big problem. 

[0026] Then, as a result of this invention person's inquiring wholeheartedly, the light transmission layer 
constituted possible [ transparency of the laser beam used for record and/or playback of an information 
signal ] is prepared in the side to which the information signal section constituted possible [ record of an 
information signal ] and/or refreshable on the 1 principal plane of a disk substrate and the information 
signal section exist, and it came to recollect the optical disk which set the clamp datum plane as the front 
face of this light transmission layer. Such an optical disk is shown in drawing 18 . 
[0027] As shown in drawing 18 , as for this optical disk, information signal section 201c is prepared in 
one principal plane in which center hall 201b was formed in the core of replica substrate 201a, and 
irregularity was formed. Moreover, the light transmission layer 202 is formed on this disk substrate 201. 
Light transmission nature sheet 202a pastes up this light transmission layer 202 through adhesive layer 
202b, it is constituted, and breakthrough 202c is prepared in that center section. The path of 
breakthrough 202c is about 15mm above the path of center hall 201b. Moreover, the clamp field 206 is 
set up around breakthrough 202c in a circle. Clamp datum-level 206a is set as the principal plane by the 
side of light transmission nature sheet 202a of the light transmission layer 202 in this clamp field 206. 
[0028] In the optical disk which set clamp datum-plane 206a as the part on the 1 principal plane of the 
light transmission layer 202 constituted as mentioned above, it has the advantage that reduction of field 
blurring can be aimed at. 

[0029] However, if record/regenerative apparatus is loaded with the optical disk which has the light 
transmission layer formed in this way, since it is very narrow, when an objective lens and a light 
transmission layer collide with about 300 micrometers, as for the working distance which is a clearance 
between an objective lens high [ NA ] and a light transmission layer, a blemish will be attached to a light 
transmission layer. 
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[0030] Then, this invention person recollected further the approach of getting damaged and performing 
rebound ace court processing on the front face of a light transmission layer for prevention. Since 
additives, such as a silicone oil, are contained as a constituent while consisting of ultraviolet-rays 
hardening resin, the rebound ace court film formed of this rebound ace court processing can keep 
surface lubricity good. And generating of the blemish to the light transmission layer by contact on the 
objective lens and rebound ace court film which were mentioned above and which turned high NA can 
be prevented by keeping surface lubricity good. 

[0031] The following two approaches can be considered as an approach of forming such rebound ace 
court film. That is, after forming a light transmission layer on a disk substrate, it is with the approach of 
forming the rebound ace court film with a spin coat method, and the method of pasting up the light 
transmission nature sheet which formed the resin for rebound ace court film by the roll coat method 
beforehand on a disk substrate. From a viewpoint of the activity ratio of the resin for rebound ace court 
film, latter one is advantageous between these two approaches. 

[0032] By the way, although one field of the clamp field of the optical disk corresponding to the 
objective lens which the clamp datum plane was set as the part on the 1 principal plane of a light 
transmission layer, and turned high NA as mentioned above is a substrate ingredient, the field (clamp 
datum plane) of another side is one principal plane of a light transmission layer. And the so-called 
magnet clamp method which puts an optical disk as an approach of clamping such an optical disk with 
the metal plate which consists of a magnet and the magnetic substance is common. 
[0033] However, when this invention person clamped the optical disk by such clamp approach, the 
knowledge of an optical disk idling in noncommercial record/regenerative apparatus especially was 
carried out. In the optical disk which performed rebound ace court processing to one principal plane of a 
light transmission layer especially, it came to carry out the knowledge of a skid being remarkable. 
[0034] Moreover, when a light transmission layer was stuck on a disk substrate, the foreign matter 
contacted near the breakthrough (boundary line with a glue line etc.) of the light transmission layer or 
the force was applied around the breakthrough of a light transmission layer by the impact, it also came 
to recollect possibility that a light transmission layer will exfoliate. 

[0035] Therefore, when a light transmission layer is formed, while the object of this invention can 
prevent exfoliation of that light transmission layer When laying in the spindle of a record regenerative 
apparatus and/or a regenerative apparatus and rotating it, while raising the surface smoothness of clamp 
datum level and controlling field blurring Clamp datum level can be formed into high friction, and a 
skid can be prevented. Record and/or playback of an information signal It is in offering the injection- 
molding equipment which can manufacture the manufacture approach of the optical record medium 
which can be performed having high-reliability, and the optical record medium which can manufacture 
such an optical record medium, and the substrate used for this optical record medium. 
[0036] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention of the 1st of 
this invention By preparing the information signal section in one principal plane of a substrate, and 
irradiating a laser beam at the information signal section from the side in which the information signal 
section exists to a substrate In the optical record medium constituted possible [ record of an information 
signal ] and/or refreshable to the information signal section Clamp datum level exists on the 1 principal 
plane in which the information signal section of a substrate was prepared. At least, clamp datum level 
consists of flat sides, and is characterized by the thickness of the substrate in the clamp field specified by 
clamp datum level being larger than the thickness of the substrate in the formation field of the 
information signal section at least. 

[0037] In this 1st invention, in order to form typically the optical disk which can respond to high NA- 
ization, the light transmission layer which can penetrate a laser beam at least is prepared on the 1 
principal plane in which the information signal section in a substrate was prepared. Moreover, typically 
in this 1st invention, the thickness of a light transmission layer is 90 micrometers or more 110 
micrometers or less. 

[0038] In this 1st invention, in order to prevent with [ of the light transmission layer by the objective 
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lens of optical pickup used for record and/or playback, and the collision with a light transmission layer ] 
a blemish suitably, the exposed surface of a light transmission layer, i.e., the field which counters the 
objective lens of optical pickup, has lubricity. The field where the laser beam in a light transmission 
layer is irradiated specifically has lubricity, and when this light transmission layer has a light 
transmission nature sheet at least and is constituted, with the side in which the substrate in a light 
transmission nature sheet was formed, the exposed surface of an opposite hand has lubricity. 
[0039] Typically in this 1st invention, the thickness of the sum total of the thickness of a substrate and 
the thickness of a light transmission layer in the field in which the light transmission layer was prepared 
is almost equal to the thickness of the substrate in a clamp field. 

[0040] In this 1st invention, typically, a light transmission layer consists of a light transmission nature 
sheet which can penetrate a laser beam at least, and a glue line which can penetrate a laser beam at least, 
and the light transmission nature sheet is prepared through the glue line on the 1 principal plane in 
which the information signal section of a substrate was prepared. 

[0041] Typically in this 1st invention, the slot is formed in fields other than the formation field of the 
light transmission layer in one principal plane of a substrate, and fields other than clamp datum level. 
This slot is formed of the claw part for stamper support usually used in injection-molding equipment in 
case a stamper is supported. 

[0042] In this 1st invention suitably a light transmission layer A light transmission nature sheet and the 
glue line which pastes up a light transmission nature sheet on one principal plane of a substrate, The side 
in which the glue line of a light transmission nature sheet was prepared has the thickness of the sum total 
of the thickness of a substrate and the thickness of a light transmission layer in the field in which it 
became from the protective layer which protects the light transmission nature sheet prepared in the field 
of an opposite hand, and this light transmission layer was prepared almost equal to the thickness of the 
substrate in a clamp field. Moreover, typically in this 1st invention, a protective layer has lubricity. 
Moreover, in this 1st invention, suitably, a light transmission nature sheet consists of thermoplastics 
which can penetrate a laser beam at least, and a protective layer consists of ultraviolet-rays hardening 
resin. Moreover, a glue line consists of a pressure-sensitive binder or ultraviolet-rays hardening resin. 
[0043] In this 1st invention, typically, a light transmission layer has the flat-surface annulus ring 
configuration where the 2nd opening was prepared in the center section, and its path of the 2nd opening 
is larger than the diameter of a periphery of the clamp datum level in a disk substrate. 
[0044] Invention of the 2nd of this invention is the manufacture approach of an optical record medium 
of having the process which forms the information signal section in one principal plane in which clamp 
datum level exists in one principal plane of a substrate, and the clamp datum level of a substrate exists, 
and it is characterized by to form greatly than the thickness of the substrate in the formation field of the 
information signal section the thickness of the substrate in the clamp field specified by clamp datum 
level while it forms clamp datum level evenly. 

[0045] Typically in this 2nd invention, the light transmission layer which can penetrate a laser beam at 
least is formed on the 1 principal plane in which the information signal section in a substrate was 
prepared. 

[0046] Typically in this 2nd invention, the thickness of the sum total of the thickness of a substrate and 
the thickness of a light transmission layer in the field in which the light transmission layer was prepared 
is almost equal to the thickness of the substrate in a clamp field. 

[0047] In this 2nd invention, a light transmission layer consists of a light transmission nature sheet 
which can penetrate a laser beam at least, and adhesives which can penetrate a laser beam at least 
typically, and a light transmission nature sheet is pasted up through adhesives on the 1 principal plane in 
which the information signal section of a substrate was prepared. 

[0048] Typically in this 2nd invention, a slot is formed in fields other than the formation field of the 
light transmission layer in one principal plane of a substrate, and fields other than clamp datum level. 
This slot is formed of the claw part for stamper support usually used in injection-molding equipment in 
case a stamper is supported. 

[0049] In this 2nd invention, the side in which the light transmission nature sheet, the glue line which 
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pastes up a light transmission nature sheet on one principal plane of a substrate, and the glue line of a 
light transmission nature sheet were typically prepared in the light transmission layer consists of 
protective layers which protect the light transmission nature sheet prepared in the field of an opposite 
hand. Moreover, in this 2nd invention, a protective layer has lubricity suitably. Moreover, a light 
transmission nature sheet consists of thermoplastics which can penetrate a laser beam typical at least. 
Moreover, typically, a glue line consists of a pressure-sensitive binder or ultraviolet-rays hardening 
resin. Moreover, the protective layer is possible also for constituting from carbon system ingredients, 
such as diamond-like carbon (diamond-like carbon (DLC)), typically, although it consists of ultraviolet- 
rays hardening resin. 

[0050] In this 2nd invention, typically, a substrate is a disk substrate which has the flat-surface annulus 
ring configuration where the 1st opening was prepared in the center section, and clamp datum level is set 
up in the shape of a flat-surface annulus ring. 

[0051] In this 2nd invention, typically, a light transmission layer has the flat-surface annulus ring 
configuration where the 2nd opening was prepared in the center section, and its path of the 2nd opening 
is larger than the diameter of a periphery of the clamp datum level in a disk substrate. 
[0052] Typically in these 1st and 2nd invention, the thickness of the substrate in a clamp field is 1.1mm 
or more 1.3mm or less. 

[0053] Typically in these 1st and 2nd invention, a substrate is a disk substrate which has the flat-surface 
annulus ring configuration where the 1st opening was prepared in the center section. Moreover, in this 
1st invention, typically, clamp datum level is set up in the shape of a flat-surface annulus ring, and while 
the path of the most inner circumference of clamp datum level is 22mm or more 24mm or less, the path 
of the outermost periphery of clamp datum level is 32mm or more 34mm or less. 
[0054] The 1st metal mold which invention of the 3rd of this invention is injection-molding equipment 
constituted possible [ molding of the substrate with which clamp datum level exists in the recording 
surface side which has the formation field of the information signal section ], and casts the surface part 
by the side of a recording surface, When it has the 2nd metal mold which casts the surface part of an 
opposite hand the recording surface side of a substrate and the 1st metal mold and 2nd metal mold are 
compared It can set into the part in which the clamp field specified by clamp datum level is located. It is 
characterized by being constituted so that spacing of the field which touches the substrate of the 1st 
metal mold, and the field which touches the substrate of the 2nd metal mold may become larger than 
spacing of the field which touches the substrate of the 1st metal mold in the part in which the formation 
field of the information signal section is located, and the field which touches the substrate of the 2nd 
metal mold. 

[0055] In this 3rd invention, it has the stamper support means typically constituted possible [ installation 
to one principal plane of the 1st metal mold ] in the stamper which forms the information signal section 
by the side of the recording surface of a substrate. 

[0056] In this 3rd invention, typically, while the clamp field of clamp datum level is constituted by the 
flat-surface annulus ring configuration, it is constituted by the flat-surface annulus ring configuration 
where a stamper has a feed hole, and the path of the feed hole of a stamper is larger than the path of the 
outermost periphery of a clamp field. 

[0057] In this 3rd invention, typically, a stamper support means consists of the vacuum adsorption 
section prepared in one principal plane of the 1st metal mold, and one principal plane of the 1st metal 
mold constitutes the stamper possible [ adsorption immobilization ] by the vacuum adsorption section. 
[0058] In this 3rd invention, it has typically the flat-surface annulus ring configuration where a stamper 
has a feed hole, and the vacuum adsorption section consists of two or more attraction holes put in order 
and prepared in one principal plane of the 1st metal mold in accordance with the periphery 
configuration. And in this 3rd invention, suitably, the path of a periphery configuration is larger than the 
path of the most inner circumference of a clamp field, and two or more attraction holes are prepared in 
the location outside the part of the 1 st metal mold corresponding to a clamp field. 
[0059] Moreover, in this 3rd invention, it has the 1 st claw part in which the stamper support means 
projected from one principal plane of the 1st metal mold, and the 1st claw part is prepared in the location 
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corresponding to the outside of the outermost periphery of the clamp field of a substrate. 
[0060] Moreover, in this 3rd invention, while the stamper is constituted by the flat-surface annulus ring 
configuration, a stamper support means has the 2nd claw part which supports the periphery edge of a 
stamper, and is constituted by the 2nd claw part possible [ installation ] in the stamper at one principal 
plane of the 1 st metal mold. 

[0061] In this 3rd invention, typically, the field in which irregularity was prepared, and the field which 
consists of flat sides exist in the principal plane of the side which touches the substrate of a stamper, and 
the flat side is established in it inside the concavo-convex field. 

[0062] In this 3rd invention, the field corresponding to the clamp field of clamp datum level consists of 
flat sides at least typically among one principal planes of the side which touches the substrate in the 1st 
metal mold, and the field corresponding to the information signal section consists of concavo-convex 
fields. 

[0063] In this 3rd invention, one principal plane of the side which touches the substrate of the 1st metal 
mold has an annulus ring configuration typically, the field where irregularity was prepared in one 
principal plane, and the field which consists of flat sides exist, and a flat side exists inside the field in 
which irregularity was prepared. 

[0064] In this 3rd invention, typically, a clamp field is constituted by the flat-surface annulus ring 
configuration where a stamper has a feed hole while having a flat-surface annulus ring configuration, 
and the path of the feed hole of a stamper is below a path of the most inner circumference of a clamp 
field, and is larger than the path of the outermost periphery of a clamp field suitably. 
[0065] In this 3rd invention, the field where irregularity was suitably prepared in the principal plane of 
the side which touches the substrate of a stamper, and the field which consists of flat sides exist, and a 
flat side exists inside a concavo-convex field. 

[0066] In this 3rd invention, it has further suitably the process which forms the light transmission layer 
constituted possible [ transparency of light ] on the 1 principal plane in which the information signal 
section was formed after the process which forms the information signal section. Moreover, this light 
transmission layer consists of adhesives and a light transmission nature sheet pasted up on the 1 
principal plane in which the information signal section was formed through adhesives. 
[0067] In this 3rd invention, typically, while clamp datum level has a flat-surface annulus ring 
configuration, it is constituted by the flat-surface annulus ring configuration where a stamper has a feed 
hole, and the path of the feed hole of a stamper is larger than the path of the outermost periphery of a 
clamp field. Moreover, in this 3rd invention, typically, a stamper support means has the 1st claw part 
which projected from one principal plane of the 1st metal mold, and the 1st claw part is prepared in the 
location corresponding to the outside of the outermost periphery of the clamp field of a substrate. 
Moreover, in this 3rd invention, while the stamper is constituted by the flat-surface annulus ring 
configuration, a stamper support means has the 2nd claw part which supports the periphery edge of a 
stamper, and is constituted by the 2nd claw part possible [ installation ] in the stamper at one principal 
plane of the 1st metal mold. 

[0068] In this 3rd invention, the field where irregularity was typically prepared in the principal plane of 
the side which touches the substrate of a stamper, and the field which consists of flat sides exist, and a 
flat side exists inside a concavo-convex field. 

[0069] In this 3rd invention, typically, while the clamp field of clamp datum level has a flat-surface 
annulus ring configuration, it is constituted by the flat-surface annulus ring configuration where a 
stamper has a feed hole, and the path of the feed hole of a stamper is below a path of the most inner 
circumference of a clamp field, and is below a path of the most inner circumference suitably. Moreover, 
in this 3rd invention, the adsorption section consists of two or more attraction holes put in order by one 
principal plane of the 1st metal mold in accordance with the periphery configuration suitably. And in 
order to make it deformation not arise in a stamper, the path of this periphery configuration is below a 
path of the most inner circumference of a clamp field suitably. 

[0070] In this 3rd invention, the field where irregularity was typically prepared in the principal plane of 
the side which touches the substrate of a stamper, and the field which consists of flat sides exist, and a 
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flat side exists inside a concavo-convex field. 
[0071] In this 3rd invention, typically, while the clamp field of clamp datum level has a flat-surface 
annulus ring configuration, it is constituted by the flat-surface annulus ring configuration where a 
stamper has a feed hole, and the path of the feed hole of a stamper is larger than the path of the 
outermost periphery of a clamp field. 

[0072] In this 3rd invention, in order to reduce the amount of field blurring in the case of forming a lot 
of disk substrates with injection molding, typically, the thickness of a stamper is set as 0.5mm or more. 
[0073] In this 3rd invention, the 1st metal mold is fixed metal mold, and the 2nd metal mold is a 
movable die. 

[0074] This invention uses suitably the objective lens which raised NA to about 0.85 by combining two 
lenses with a serial. The optical record medium which was constituted so that information might be 
recorded and which has light transmission layers, such as DVR (Digital Video Recording system), And 
it can apply to the manufacture and it is possible to apply to optical record media using the so-called 
DVR-red and the semiconductor laser whose luminescence wavelength is about 400nm using the 
semiconductor laser whose luminescence wavelength is about 650nm, such as the so-called DVR-blue. 
[0075] from the thermoplastics with which a substrate has light transmission nature typically in this 
invention — becoming — concrete — from the resin of low absorptivity, such as a polycarbonate and a 
cycloolefin polymer (for example, ZEONEKKUSU (trademark)), - becoming - in addition - being 
also alike — for example, it consists of resin, such as aluminum (aluminum), glass or polyolefine, 
polyimide, a polyamide, polyphenylene sulfide, and polyethylene terephthalate. 
[0076] In this invention, a light transmission layer is typically prepared in the upper layer of the 
information signal section of a substrate. This light transmission layer the GaN system semiconductor 
laser (luminescence wavelength the band of 400nm --) used for record/playback of an information signal 
at least Blue luminescence and ZnSe system semiconductor laser (luminescence wavelength the band of 
500nm, green), Or it consists of a non-magnetic material which can penetrate the laser beam irradiated 
from AlGalnP system semiconductor laser (luminescence wavelength of about 635-680nm, red) etc., 
and, specifically, consists of thermoplastics which has light transmission nature, such as a 
polycarbonate. 

[0077] In this invention, when it constitutes a light transmission layer from a light transmission nature 
sheet and adhesion resin, typically, adhesion resin consists of ultraviolet-rays hardening resin hardened 
by irradiating ultraviolet rays, and can specifically use ultraviolet-rays hardening resin, such as an 
acrylate system, a thiol system, an epoxy system, and a silicon system, as adhesion resin. And when 
using ultraviolet-rays hardening resin as adhesion resin, adhesion resin is made to harden adhesion resin 
by irradiating ultraviolet rays at least typically. Moreover, in this invention, the suitable hardening 
approach is chosen in the resin chosen as adhesion resin. 

[0078] While being able to establish the clamp field which can secure high frictional force while having 
high surface smoothness in the inner circumference section by the side of the recording surface in a 
substrate according to this invention constituted as mentioned above, the substrate which can form a 
light transmission layer in this recording surface side can be manufactured. 
[0079] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the operation gestalt 
of this invention. In addition, in the complete diagram of the following operation gestalten, the sign 
identically same into a corresponding part is attached. 

[0080] First, the optical disk by the 1st operation gestalt of this invention is explained. The optical disk 
by this 1st operation gestalt is shown in drawing 1 . 

[0081] As shown in drawing 1 , in the optical disk by this 1st operation gestalt, information signal 
section lc is prepared and the disk substrate 1 is constituted by one principal plane in which center hall 
lb was formed in the core of disc-like replica substrate la, and irregularity was formed. Moreover, the 
light transmission layer 2 is formed on this disk substrate 1. Moreover, the clamp field 3 is set up around 
center hall lb. 

[0082] As compared with the information record section 4 in which the light transmission layer 2 was 
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formed, the circumference ofcenter hall lb in replica substrate la is constituted so that thickness may 
become large. By this, replica substrate la has the so-called convex configuration where a periphery is 
comparatively thin while the center section is thick. Moreover, clamp datum-level 3a at the time of 
laying an optical disk is set as the spindle (neither is illustrated) of a record regenerative apparatus by the 
near principal plane of information signal section lc in the clamp field 3 set up around center hall lb in 
this replica substrate la in a circle. Moreover, the substrate thickness in the clamp field 3 in the 
circumference of center hall lb in this replica substrate la is chosen as the range of 1 .l-1.3mm, and is 
chosen as 1 .2mm in this 1st operation gestalt, for example. Moreover, the diameter of the most inner 
circumference of the clamp field 3 in a circle is chosen from 22-24mm, and is chosen as 23mm in this 
1st operation gestalt, for example. Moreover, the diameter of the maximum periphery of the clamp field 
3 is chosen from 32-34mm, and is chosen as 33mm in this 1st operation gestalt, for example. 
[0083] Moreover, with the side in which adhesive layer 2b of light transmission nature sheet 2a was 
prepared, rebound ace court layer 2c is prepared, and the light transmission layer 2 is constituted by the 
field of an opposite hand while light transmission nature sheet 2a has pasted one principal plane of the 
side in which information signal section lc of the disk substrate 1 was prepared through adhesive layer 
2b. Each layer which constitutes this light transmission layer 2 consists the laser beam used for 
record/playback at least of an ingredient in which light transmission is possible. Moreover, as for the 
light transmission layer 2, 2d of breakthroughs is prepared in the center section. The path of 2d of this 
breakthrough is specifically [ it is set up more greatly than the diameter of the maximum periphery of 
the clamp field 3, and ] 34mm or more, when it takes into consideration that light transmission nature 
sheet 2a pastes up on the disk substrate 1 through adhesive layer 2b. 

[0084] The optical disk constituted as mentioned above is an optical disk of the mold with which record 
and/or playback of an information signal are performed to the disk substrate 1 from the side in which 
information signal section lc exists by irradiating a laser beam at information signal section lc of the 
predetermined part in the information record section 4. It is constituted so that the substrate thickness in 
the clamp field 3 of the disk substrate 1 and the sum total of the substrate thickness of the disk substrate 
1 in the information record section 4 and the thickness of the light transmission layer 2 may become 
almost equal in an above-mentioned optical disk. That is, with the side in which information signal 
section lc of the disk substrate 1 was prepared, it is constituted so that clamp datum-level 3a and the 
front face of the light transmission layer 2 may become the almost same height from the field of an 
opposite hand. 

[0085] Next, the manufacture approach of the optical disk by this 1st operation gestalt constituted as 
mentioned above is explained. First, the injection-molding equipment for disk-like substrate molding 
used for manufacture of disc-like replica substrate la by this 1st operation gestalt is explained. This 
injection-molding equipment for disk-like substrate molding is shown in drawing 2 , and replica 
substrate 1 a is shown in it at drawing 3 . 

[0086] As shown in drawin g 2 , in the injection-molding equipment for disk-like substrate molding by 
this 1st operation gestalt, the fixed metal mold 12 which fixed to stationary platen 11, and the movable 
die 14 which fixed to stationary platen 1 3 have the metal mold 1 5 arranged by carrying out phase 
opposite mutually, and is constituted. And when these fixed metal mold 12 and movable dies 14 of each 
other are compared, the cavity 16 for molding is formed between the fixed metal mold 12 and a movable 
die 14. This cavity 16 for molding constitutes for example, a disc configuration, and the configuration 
corresponding to replica substrate la which is shown in drawing 3 and which is cast is constituted. In 
addition, the detail about this replica substrate la cast is mentioned later. 

[0087] Moreover, in the fixed metal mold 12 shown in drawing 2 , insertion hole 12a is vertically 
formed in the center position of the surface part of the side which constitutes the cavity 16 for molding, 
i.e., the center position of the underside section of the fixed metal mold 12, to this underside. In this 
insertion hole 12a, sprue bush support ring 12b which has the shape for example, of a cylindrical shape 
is inserted in, and it is prepared. 

[0088] Sprue bush support ring 12b in this fixed metal mold 12 has the configuration where the front 
end side which attends the cavity 16 for molding was absorbed in the fixed metal mold 12 side. And 
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sprue bush 12c inserts in, is put together, and is prepared in this sprue bush support ring 12b. 
[0089] Moreover, as shown in drawing Jt , sprue bush 12c inserted in sprue bush support ring 12b has 
the shape of a cylindrical shape. Moreover, 12d of resin injection holes drilled along with the medial 
axis in the shape of the cylindrical shape is prepared in sprue bush 12c. 12d of this resin injection hole is 
for making the interior of the cavity 16 for molding inject synthetic-resin ingredients, such as fused 
polycarbonate resin which is supplied from injection equipment (not shown), and making them flow. 
And this sprue bush 12c has the configuration where it was absorbed in the fixed metal mold 12 side by 
the amount of that point from the cavity 16 for molding. Moreover, the cavity 16 for molding is faced 
the point in which the opening edge of 12d of resin injection holes in sprue bush 12c was formed, and it 
constitutes the field as the part in which sprue bush support ring 12b was absorbed where the periphery 
side of the point is the same. In addition, it has the annulus ring convex configuration which consists of 
a part which becomes the field as the stamper which the end section of the side which attends the cavity 
16 for molding mentions later where sprue bush support ring 12b is the same, and a part which becomes 
the same field as the underside of sprue bush 12c, and the other end has the flange-like flange. 
Moreover, the inner circumference [ of the end section of sprue bush support ring 12b ] and periphery 
side of the end section of sprue bush 12c constitutes the part of the underside of the fixed metal mold 12. 
The inner circumference [ of the end section of this sprue bush support ring 12b ] and periphery side of 
the end section of sprue bush 12c constitutes the part of the inner surface of the cavity 16 for molding, 
and serves as a surface part which casts clamp datum-level 3of replica substrate la shown in drawing 3 
a. 

[0090] Moreover, as shown in drawing 2 , the surface part of the side which counters the movable die 14 
in the underside section 12 of the fixed metal mold 12, i.e., fixed metal mold, is equipped with the 
stamper 17. This stamper 17 is for forming the concavo-convex pattern corresponding to an information 
signal, PURIGURUBU which constitutes a recording track as opposed to replica substrate la. This 
stamper 17 consists of nickel (nickel) etc. Moreover, the stamper 17 is formed in the core at the flat- 
surface annulus ring configuration of having feed-hole 17a. Moreover, the mirror section from which the 
part which counters the surrounding movable die 14 of this feed-hole 17a was constituted by the flat side 
is prepared. Here, in order to cast clamp datum-level 3 of replica substrate la shown in drawing 3 a by 
the inner circumference section of the underside of sprue bush support ring 12b, and the periphery 
section of the underside of sprue bush 12c, the path (bore of a stamper 17) of this feed-hole 17a is 
constituted so that it may become larger than the diameter of the maximum periphery of the clamp field 
3 of replica substrate la. 

[0091] And the cavity 16 for molding constituted when the fixed metal mold 12 and a movable die 14 
are compared It can set into the part in which clamp datum-level 3of replica substrate la shown in 
drawing 3 a is located. Spacing with top-face 14b of a movable die 14 the inner circumference [ of the 
soffit side of sprue bush support ring 12b ], and soffit periphery side of sprue bush 12c It is constituted 
so that it may become larger than spacing of the underside of a stamper 17 and top-face 14b of a 
movable die 14 in the part in which the information record section 4 of replica substrate la shown in 
drawing 3 is located. 

[0092] Moreover, as shown in drawing 2 , positioning is performed when a stamper 17 makes feed-hole 
17a prepared in the core fit in the point of sprue bush support ring 12b outside. That is, the path (bore of 
a stamper 17) of feed-hole 17a supports the outer diameter of the annulus ring convex configuration in 
the point of sprue bush support ring 12b. Moreover, this stamper 17 is pinched and supported between 
the fixed metal mold 12 in that periphery veranda with the stamper periphery electrode holder 18 
attached in the fixed metal mold 12. This stamper periphery electrode holder 18 is making the periphery 
edge of a mounting eclipse and the cavity 16 for molding to a part for the periphery flank by the side of 
the underside of the fixed metal mold 12 while being formed in the annulus ring configuration. 
[0093] And the stamper attraction device used as a stamper attraction means is prepared in the fixed 
metal mold 12. Through the attraction hole 19 arranged in the perimeter of the front end section of sprue 
bush support ring 12b in underside 12e of the fixed metal mold 12, this stamper attraction device is 
constituted by the vacuum pump which is not illustrated so that the air between the fixed metal mold 12 
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and a stamper 17 may be discharged to the method side of outside. 

[0094] This attraction hole 19 is located in an outside [ periphery / of the clamp field 3 in replica 
substrate la cast using this injection-molding equipment for disk-like substrate molding / outermost ], 
i.e., periphery of feed-hole 17a of stamper 17, side, is arranged in in the shape of a periphery, and is 
prepared. [ two or more ] In this 1st operation gestalt, the radius of the shape of a periphery in which the 
attraction hole 19 arranges and is prepared is 34.3mm, and in accordance with this periphery, 20 
attraction holes 19 put it in order and it is established. Moreover, the diameter of opening of each 
attraction hole 19 is 0.2mm. In addition, this attraction hole 19 can also be considered as the attraction 
slit which prepared the ring-like opening section between the front end section of sprue bush support 
ring 12b, and underside 12e of the fixed metal mold 12, and was arranged in this opening section. 
[0095] Moreover, the attraction hole 19 is open for free passage to the gas exhaust passage 20 prepared 
between the lateral surface of sprue bush support ring 12b, and the internal surface of insertion hole 12a 
of the fixed metal mold 12. And this gas exhaust passage 20 is opened for free passage through the 
tunnel section 21 drilled by the fixed metal mold 12 at the method side of outside. Moreover, the tunnel 
section 21 is crossed to the lateral surface from the core side of the fixed metal mold 12, and is drilled in 
the direction of a path of the cavity 16 for molding. In addition, the opening section 22 between the 
upper bed sides of the gas exhaust passage 20, i.e., the back end section of sprue bush support ring 12b 
and the top-face section of the fixed metal mold 12, is lidded by stationary platen 1 1 through the O ring 
(not shown). 

[0096] It is open for free passage in the tunnel section 21, and the attraction hose 23 is attached in the 
outside surface part of the fixed metal mold 12. This attraction hose 23 is connected to the vacuum 
pump (not shown) through the valve gear 24. That is, when a valve gear 24 is in an open condition, this 
vacuum pump attracts the air between underside 12e of the fixed metal mold 12, and a stamper 17, and 
the method of outside is made to discharge it through the attraction hose 23, the tunnel section 21, the 
gas exhaust passage 20, and the attraction hole 19. Here, this suction pressure is 1.4xl04Pa (l/72atm). 
And it will be between underside 12e of the fixed metal mold 12, and stampers 17 in a sealing condition 
to the method side of outside by making a valve gear 24 close. At this time, attraction maintenance of 
the stamper 17 is carried out to underside 12e. 

[0097] On the other hand, insertion hole 14a is formed in the center position of a movable die 14 at right 
angles to the top- face section of this movable die 14. That is, this insertion hole 14a is prepared in the 
location which counters the front end side of sprue bush 12c supported by the fixed metal mold 12. In 
insertion hole 14a formed in this movable die 14, the sleeve 25 with the shape of a cylindrical shape is 
inserted in and arranged, further, it is inserted in this sleeve 25 and cylinder-like punch 26 is arranged. 
To a sleeve 25, this punch 26 is made as an attitude is possible, and it is supported by this sleeve 25. 
Moreover, to a movable die 14, a sleeve 25 is made as an attitude is possible, and it is supported by this 
movable die 14. And this sleeve 25 is engrossing a little the front end side which attends the cavity 16 
for molding in this movable die 14 rather than the top-face section of a movable die 14. And punch 26 is 
making the front end side which attends the cavity 16 for molding project a little rather than the front 
end side of a sleeve 25. 

[0098] next, disk substrate molding constituted as mentioned above — public funds — how to 
manufacture replica substrate la shown in drawin g 3 is explained using mold equipment. In addition, in 
injection molding of this replica substrate la, as a stamper 17, that thickness is 0.5mm or more suitably 
0.45mm or more, and what has a larger diameter of an inner hole than the path of the outermost 
periphery of the clamp field 3 is used. In this 1st operation gestalt, thickness is 0.5mm, it is 22mm, for 
example, the stamper 17 which consists of nickel is used for the diameter of an inner hole. 
[0099] First, the cavity 16 for molding is formed by comparing a movable die 14 to the fixed metal mold 
12. And the interior of the cavity 16 for molding is injected and filled up with synthetic-resin 
ingredients, such as fused PC, from the above-mentioned injection equipment which carried out the 
graphic display abbreviation through 12d of resin injection holes of sprue bush 12c. At this time, the 
synthetic-resin ingredient of a melting condition flows toward a periphery side in the interior of the 
cavity 16 for molding from a core. And eye a mold clamp compress the synthetic-resin ingredient with 
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which it filled up in the cavity 16 for molding is performed by moving a movable die 14 to the fixed 
metal mold 12 side. Then, a synthetic-resin ingredient is solidified by cooling. Thereby, replica substrate 
la corresponding to the cavity 16 for molding is formed. At this time, clamp datum-plane 3a by the side 
of the 1 principal plane of the clamp field 3 in replica substrate la is cast by the inner circumference side 
of the underside section of sprue bush 12c the periphery side of the underside section of sprue bush 
support ring 12b. 

[0100] And center hall lb in replica substrate la is formed by making punch 26 project to the fixed 
metal mold 12 side. Then, the piece aperture which makes a movable die 14 estrange from the fixed 
metal mold 12 is performed, making a sleeve 25 project to the fixed metal mold 12 side. Thereby, cast 
replica substrate la is released from mold from metal mold 15. And molding of a disc-like substrate is 
completed by making this replica substrate la desert the fixed metal mold 12. 

[0101] Thus, as shown in drawin g^ , cast replica substrate la is constituted so that the thickness of the 
periphery of center hall lb may become large as compared with the thickness in the information record 
section 4. And clamp datum-level 3a used as the datum level at the time of laying an optical disk in the 
spindle (neither being illustrated among drawin g 3 ) of a record regenerative apparatus is set as the inner 
circumference section of a recording surface 5 by the inside of the information record section 4. 
Moreover, the path of the most inner circumference of the clamp field 3 set up by this clamp datum- 
level 3a is 23mm, and the path of the outermost periphery is 33mm. Moreover, while the information 
record section 4 where the irregularity of a mirror image was imprinted to the stamper 17 is formed in 
the recording surface 5 of replica substrate la, the mirror side 6 is formed in the opposite hand. 
[0102] Next, information signal section lc is formed on the recording surface 5 in which the irregularity 
of replica substrate la shown in drawing 3 was formed. On the recording surface 5 of the irregularity in 
the information record section 4, this information signal section lc has the reflective film, the film which 
consists of an optical magnetic adjuster, the film which consists of a phase change ingredient, or the 
organic-coloring-matter film formed, and is constituted. As an ingredient of the reflective film, 
aluminum etc. is used among these, for example. When the optical disk as a final product is an optical 
disk only for playbacks (ROM (Read Only Memory)), specifically, information signal section lc 
consists of the monolayers or the cascade screens which have at least the reflecting layer which consists 
of aluminum etc. On the other hand, when the optical disk as a final product is a rewritable mold optical 
disk, information signal section lc consists of the monolayers or the cascade screens which have at least 
the film which consists of an optical magnetic adjuster, and the film which consists of a phase change 
ingredient, and consists of the monolayers or the cascade screens which have at least the film which 
consists of film which consists of an organic-coloring-matter ingredient, and a phase change ingredient 
of a postscript mold in the case of a write once optical disk. 

[0103] Here, replica substrate la by this 1st operation gestalt consists of a disc-like PC board whose 
thickness in the information record section 4 is 1.1mm, for example while the thickness in the clamp 
field 3 is 1 .2mm at least. Moreover, the diameter of opening (inner aperture) of 120mm and center hall 
lb of the diameter (outer diameter) of this replica substrate la is 15mm. Moreover, information signal 
section lc on the 1 principal plane of replica substrate la consists of a cascade screen which carried out 
the laminating of the phase change record layer which consists of the 1st dielectric layer which consists 
of mixture (ZnS-Si02) of the zinc sulfide (ZnS) and silicon oxide (Si02) whose thickness is 18nm, and 
a GeSbTe alloy layer whose thickness is 24nm, and the 2nd dielectric layer which consists of ZnS-Si02 
whose thickness is lOOnm one by one on the reflecting layer which consists of an aluminum alloy whose 
thickness is lOOnm. 

[0104] Next, the light transmission layer 2 is formed on the disk substrate 1 with which information 
signal section lc was formed. Here, the sheet used for formation of the light transmission layer 2 by this 
1st operation gestalt is explained first. The sheet 7 by this 1st operation gestalt is shown in drawing 4 . 
[0105] As shown in drawing 4 , while the sheet 7 used for manufacture of the optical disk by this 1 st 
operation gestalt has the structure which was pierced in the shape of a flat-surface annulus ring like 
replica substrate la, and was formed, 2d of breakthroughs is formed in that core. Here, in the dimension 
of this light transmission nature sheet 2a, as the diameter (outer diameter) of light transmission nature 
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sheet 2a is made smaller than the outer diameter of replica substrate la, for example, is set to 1 19mm 
and it becomes larger than the diameter of the maximum periphery of the clamp field 3 (for example, 
diameter of 33mm) at least about the path (diameter of an inner hole) of 2d of breakthroughs, it may be 
34mm. Moreover, light transmission nature sheet 2a consists of thermoplastics which has translucency 
to the laser beam used for record/playback of an optical disk at least, for example, this thermoplastics 
concrete - for example, a polycarbonate (PC) - or it is methacrylic resin, such as 

polymethylmethacrylate (polymethyl methacrylate). Moreover, the thickness of light transmission nature 
sheet 2a is 70 micrometers. The thickness of this light transmission nature sheet 2a is determined in 
consideration of the thickness of the light transmission layer 2. 

[0106] Next, the formation approach of the light transmission layer 2 using the sheet 7 constituted as 
mentioned above is explained. First, the lamination equipment used for formation of the light 
transmission layer 2 by this 1st operation gestalt is explained. This lamination equipment is shown in 
drawing 5 . 

[0107] As shown in drawing 5 , in the lamination equipment 30 by this 1st operation gestalt, the fixed 
stage 31 and the movable stage 32 are installed in the location which countered mutually, and are 
constituted. 

[0108] The fixed stage 31 is for laying the sheet 7 used as the light transmission layer 2, and is 
constituted possible [ installation of a sheet 7 ]. Namely, the movable vertical-movement pin 33 is 
formed in the direction in which it is projected and buried to the fixed stage 31 at the part which 
countered the movable stage 32 in the fixed stage 31. The path of this vertical-movement pin 33 is 
constituted so that it may become equal to the path of 2d of breakthroughs of the sheet 7 mentioned 
above. And the sheet 7 is constituted possible [ installation on the fixed stage 31 ] by inserting 2d of 
breakthroughs of a sheet 7 in the vertical-movement pin 33. moreover, in the upper part of this vertical- 
movement pin 33, it projected in the shape of a cylinder — substrate location appearance is carried out 
and the pin 34 is formed, it is constituted so that it may become almost equal to the path of this center 
hall 1 of disk substrate 1 which path of pin 34 mentioned above by carrying out substrate location 
appearance b. moreover, this disk substrate 1 consists of vertical-movement pins 33 possible [ support ], 
carrying out substrate location appearance and a pin 34 doubling the core of the disk substrate 1 . thus, 
on the constituted fixed stage 31, fitting is carried out to the vertical-movement pin 33, and it is 
constituted possible [ installation of a sheet 7 ], and substrate location appearance is carried out, fitting is 
carried out to a pin 34, and the vertical-movement pin 33 constitutes the disk substrate 1 possible 
[ support ]. 

[0109] Moreover, the pad 35 which consists of elastic bodies, such as rubber, is formed on the field of 
the part which counters the fixed stage 3 1 of the movable stage 32. It had the partial sphere 
configuration or cone configuration which consists of one part when a predetermined flat surface divides 
a sphere, and that cross- section section or the flat-surface section has fixed this pad 35 to the principal 
plane which counters the fixed stage 31 in the movable stage 32. Here, the rubber degree of hardness of 
this pad 35 is 60. 

[0110] Lamination equipment 30 according to this 1st operation gestalt as mentioned above is 
constituted. 

[0111] Next, lamination of the disk substrate 1 and a sheet 7 is performed using the lamination 
equipment 30 constituted as mentioned above. That is, first, a sheet 7 is laid on the fixed stage 3 1 , as 2d 
of the breakthrough is inserted in the vertical-movement pin 33. At this time, a sheet 7 is laid so that the 
adhesive layer 2b side of one field may counter the movable stage 32. then, carrying out substrate 
location appearance of the disk substrate 1, and inserting it in a pin 34, it lays so that it may be supported 
by the vertical-movement pin 33. At this time, it is supported by the vertical-movement pin 33 and the 
disk substrate 1 is laid in it so that one principal plane in which that information signal section lc was 
prepared, i.e., the recording surface to which clamp datum-level 3a was set, may counter adhesive layer 
2b. 

[0112] Next, the movable stage 32 is turned and moved to the fixed stage 3 1 (the inside of drawing 5 , 
lower part), and substrate location appearance is carried out first, a pin 34 is pressed, and the vertical- 
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movement pin 33 is made to advance all over the fixed stage 3 1 through the disk substrate 1 with a pad 
35 continuously Thereby, one principal plane in which information signal section lc of the disk 
substrate 1 was prepared, and adhesive layer 2b of a sheet 7 are stuck by pressure. After this sticking by 
pressure is stabilized, the movable stage 32 is made to open in the direction which separates from the 
fixed stage 3 1 . Then, the disk substrate 1 and sheet 7 which were stuck by pressure are taken out from 
the fixed stage 3 1 using a predetermined transport device (not shown). 

[0113] Of the above, the light transmission layer 2 is formed on the disk substrate 1, and the optical disk 
considered as the request shown in drawing 1 is manufactured. 

[0114] Next, the case where the optical disk constituted as mentioned above is clamped by the chucking 
section is explained. The chucking section by this 1st operation gestalt is shown in drawing 6 . 
[0115] as shown in drawing 6 , the chucking section 40 by this 1 st operation gestalt carries out pin 
center,large location appearance to the disk installation table 42, and sequential connection of a pin 43 
and the magnetic-substance metal plate 44 is carried out, and it is prepared in the upper part of a 
revolving shaft 41 . 

[01 16] The revolving shaft 41 is connected with the motor which carried out the graphic display 
abbreviation, and consists of the surroundings of the core in a cross section vertical to the longitudinal 
direction of a revolving shaft 41 possible [ rotation ]. 

[0117] Moreover, the disk installation table 42 is for laying an optical disk. It is laid on the disk 
installation table 42, an optical disk contacting the principal plane of the disk substrate 1 in the clamp 
field 3, i.e., clamp datum-plane 3a. Moreover, the top face in which the optical disk in this disk 
installation table 42 is laid has an annulus ring configuration, and the path of 26mm and the outermost 
periphery of the path of that most inner circumference is 32mm. Moreover, the permanent magnet (not 
shown) is laid under the interior of the disk installation table 42, and a permanent magnet is covered 
with resin, such as polyimide, and, specifically, is constituted. 

[0118] moreover, pin center ,large location appearance is carried out and a pin 43 is for performing 
location **** of the core of an optical disk, moreover — this — pin center,large location appearance is 
carried out, and a pin 43 can be inserted in the center hall (center hall lb of the disk substrate 1) of an 
optical disk, and it is constituted so that that core may be mostly in agreement with the rotation core of a 
revolving shaft 41 . 

[0119] Moreover, the magnetic-substance metal plate 44 is for clamping the optical disk which consisted 
of the magnetic substance and was laid on the disk installation table 42 from the mirror side 6 side of the 
disk substrate 1 . A cross section parallel to the installation side of the disk installation table 42 in the 
magnetic-substance metal plate 44 here has an annulus ring configuration, the most inner circumference 
of this annulus ring configuration is 26mm, and the outermost periphery is 32mm. 
[0120] And with the disk installation table 42 in contact with clamp datum-plane 3 a, and the magnetic- 
substance metal plate 44 in contact with the mirror side 6 side, the chucking section 40 puts an optical 
disk in the clamp field 3, and this optical disk is constituted possible [ a clamp ]. Moreover, in a 
noncommercial case, it is the force when putting an optical disk with this disk installation table 42 and 
the magnetic-substance metal plate 44, the clamp force is 2Ns, and, in an industrial case, it is lONs. 
[0121] An optical disk is clamped by the chucking section 40 constituted as mentioned above. 
Moreover, record/playback to information signal section lc are performed by irradiating the laser beam 
LI which passed 2 group lens from the semiconductor laser which carried out the graphic display 
abbreviation from the light transmission layer 2 side of an optical disk at information signal section lc. 
In addition, as semiconductor laser used as the light source of this laser beam, GaN system 
semiconductor laser (luminescence wavelength the band of 400nm, blue luminescence), ZnSe system 
semiconductor laser (luminescence wavelength the band of 500nm, green), or AlGalnP system 
semiconductor laser (luminescence wavelength of about 635-680nm, red) can be mentioned. 
[0122] As explained above, according to this 1st operation gestalt, with the injection-molding equipment 
for disk-like substrate molding Carry out injection molding of the replica substrate la with the larger 
thickness in the circumference of center hall lb than the thickness in the information record section 4, 
and it sets to the disk substrate 1. Since clamp datum-level 3 a can be constituted from a substrate 
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ingredient by having set clamp datum-level 3a to the recording surface 5 side in a part with the 
surrounding large thickness of center hall lb When clamping and rotating the optical disk whose 
lubricity in the front face of the light transmission layer 2 improved, while being able to prevent a skid 
of an optical disk, the rigidity of the disk substrate 1, i.e., an optical disk, can be raised. Moreover, by 
enlarging surrounding substrate thickness of center hall lb of replica substrate la as compared with the 
conventional substrate thickness, i.e., the substrate thickness in the information record section 4 Since 
many C sides are securable for the recording surface [ / near / this / the center hall lb ] 5 side Generate, 
in case center hall lb of the disk substrate 1 is formed by punch 26 of the injection-molding equipment 
for disk-like substrate molding. Weld flash can be removed easily, flattening is carried out to high 
degree of accuracy, and while being able to form clamp datum-plane 3a which has high smoothness, the 
eccentricity at the time of a revolution of an optical disk can be controlled. Therefore, the thin-shape- 
ized light transmission layer 2 is formed in the 1 principal-plane side of replica substrate la, and when 
laying the optical disk with which record and/or playback of an information signal are performed by 
irradiating a laser beam from this light transmission layer 2 side in the spindle of a record regenerative 
apparatus or a regenerative apparatus, an optical disk can be rotated to high degree of accuracy. 
Therefore, in an optical disk, record and/or playback can secure sufficiently possible precision and 
dependability, and can raise the recording characteristic and reproducing characteristics. 
[0123] Next, the optical disk by the 2nd operation gestalt of this invention is explained. The optical disk 
by this 2nd operation gestalt is shown in drawing 7 . 

[0124] As shown in drawing 7 , in the optical disk by this 2nd operation gestalt, information signal 
section 51c is prepared and the disk substrate 51 is constituted by one principal plane in which center 
hall 51b was formed in the core of disc-like replica substrate 51a, and irregularity was formed. 
Moreover, the light transmission layer 52 is formed on the 1 principal plane of this disk substrate 51 . 
[0125] In replica substrate 51a, as compared with the information record section 4 in which the 
circumference of center hall 51b is established for the light transmission layer 52, it is constituted so that 
thickness may become large. By this, replica substrate 51a has the so-called convex configuration where 
a periphery is comparatively thin while the center section is thick. Moreover, the clamp field 53 is set up 
around center hall 51b in this replica substrate 51a in a circle. Clamp datum-level 3 a at the time of 
laying an optical disk is set as the spindle (neither is illustrated) of a record regenerative apparatus by the 
near principal plane of information signal section 51c in this clamp field 53. Here, this diameter of the 
most inner circumference of the clamp field 53 in a circle is chosen from 22-24mm, and is chosen as 
23mm in this 1st operation gestalt, for example. Moreover, the diameter of the maximum periphery of 
the clamp field 53 is chosen from 32-34mm, and is chosen as 33mm in this 1st operation gestalt, for 
example. Moreover, in the optical disk by this 2nd operation gestalt, it differs also in the 1st operation 
gestalt and 5 Id of stamper presser-foot slots formed at the time of the injection molding later mentioned 
into the part inside the most inner circumference of the information record section 54 where an 
information signal is recorded in the part outside the outermost periphery of the clamp field 53 in the 
field where clamp datum-level 53of replica substrate 51a a was set up is prepared again. 
[0126] Moreover, light transmission nature sheet 52a pastes one principal plane of the side in which 
information signal section 51c of the disk substrate 51 was prepared through adhesive layer 52b, and the 
light transmission layer 52 is constituted. Moreover, as for the light transmission layer 52, breakthrough 
52c is prepared in the center section. Here, the path of breakthrough 52c is specifically [ it is set up more 
greatly than the diameter of the maximum periphery of the clamp field 53, and ] 34mm or more, when it 
takes into consideration that light transmission nature sheet 52a pastes up on the disk substrate 51 
through adhesive layer 52b. 

[0127] The optical disk constituted as mentioned above is an optical disk of the mold with which record 
and/or playback of an information signal are performed to the disk substrate 51 from the side in which 
information signal section 51c exists by irradiating a laser beam at information signal section 51c of the 
predetermined part in the information record section 54. It is constituted so that the substrate thickness 
in the clamp field 3 of the disk substrate 1 and the sum total of the substrate thickness of the disk 
substrate 1 in the information record section 4 and the thickness of the light transmission layer 2 may 
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become almost equal in an above-mentioned optical disk. That is, with the side in which information 
signal section lc of the disk substrate 1 was prepared, it is constituted so that clamp datum-level 3a and 
the front face of the light transmission layer 2 may become the almost same height from the field of an 
opposite hand. 

[0128] Next, the injection-molding equipment for disk-like substrate molding by the 2nd operation 
gestalt of this invention is explained. Drawing 8 shows the injection-molding equipment for disk-like 
substrate molding by this 2nd operation gestalt. 

[0129] As shown in drawing 8 , the injection-molding equipment for disk-like substrate molding which 
casts this disk substrate has the metal mold 65 with which the fixed metal mold 62 fixed to stationary 
platen 61 and the movable die 64 fixed to stationary platen 63 carried out phase opposite mutually, and 
was arranged, and is constituted. And when these fixed metal mold 62 and movable dies 64 of each 
other are compared, the cavity 66 for molding is formed between the fixed metal mold 62 and a movable 
die 64. This cavity 66 for molding has a configuration corresponding to replica substrate 51a which is 
shown in drawing 9 and which is cast. 

[0130] Moreover, insertion hole 62a is formed in the center position of the fixed metal mold 62 in the 
injection-molding equipment for disk-like substrate molding shown in drawing 8 . In this insertion hole 
62a, sprue bush support ring 62b which has an annulus ring configuration mostly is inserted in, and it is 
prepared. 

[0131] Sprue bush support ring 62b in this fixed metal mold 62 has the configuration where the front 
end side which attends the cavity 66 for molding was absorbed in the fixed metal mold 62 side. Namely, 
the configuration of the cavity 66 for molding constituted when the fixed metal mold 62 and a movable 
die 64 are compared Spacing of the underside 62e of the fixed metal mold 62 and the top face of a 
movable die 64 in the part in which clamp datum-level 53of replica substrate 51a a is located It is 
constituted so that it may become larger than spacing of underside 62e of the fixed metal mold 62 and 
top-face 64b of a movable die 64 in the part in which the information record section 54 of replica 
substrate 51a shown in drawin g 9 is located. Moreover, the diameter of the front end side which faces 
sprue bush support ring 62b the cavity 66 for molding is reduced in the shape of a level difference. And 
sprue bush 62c inserts in, is put together, and is prepared in this sprue bush support ring 62b. 
[0132] Moreover, as shown in drawin g 8 , while sprue bush 62c inserted in sprue bush support ring 62b 
has the shape of a cylindrical shape, 62d of resin injection holes drilled along with the medial axis in the 
shape of the cylindrical shape is prepared. 62d of this resin injection hole is for making synthetic-resin 
ingredients, such as fused polycarbonate resin which is supplied from injection equipment (not shown), 
flow into the interior of the cavity 66 for molding. And this sprue bush 62c has the configuration where 
it was absorbed in the fixed metal mold 62 side by the amount of that point from the cavity 66 for 
molding. Moreover, the cavity 66 for molding is faced the point in which the opening edge of 62d of 
resin injection holes in sprue bush 62c was formed, and it constitutes the field as the part in which sprue 
bush support ring 62b was absorbed where the periphery side of the point is the same. In addition, sprue 
bush support ring 62b consists of a part from which the underside turns into the same field as the 
underside of sprue bush 62c, and the other end has the flange-like flange. Moreover, the field 
(underside) of the end section of sprue bush support ring 62b constitutes the part of the underside of the 
fixed metal mold 62. That is, the field (underside) of the end section of sprue bush support ring 62b 
constitutes the part of the inner surface of the cavity 16 for molding, and serves as a surface part which 
casts clamp datum-level 53of replica substrate 51a shown in drawing 9 a. 

[0133] Moreover, the surface part of the side which counters the surface part 64 of the mold which 
constitutes the cavity 66 for molding of the fixed metal mold 62, i.e., a movable die, is equipped with 
the stamper 67. This stamper 67 is for forming the concavo-convex pattern corresponding to an 
information signal, PURIGURUBU which constitutes a recording track as opposed to replica substrate 
51a. This stamper 67 consists of nickel etc. Moreover, a stamper 67 has feed-hole 67a in a core, and is 
formed in the flat-surface annulus ring configuration where the mirror section constituted by the part 
which counters the surrounding movable die 64 of the feed-hole 67a in the flat side was prepared. Here, 
in order to cast clamp datum-level 53of replica substrate 51a shown in drawin g 3 a by the periphery 
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section of the underside of sprue bush support ring 62b, and the underside of sprue bush 1 2c, the path 
(bore of a stamper 67) of this feed-hole 67a is constituted so that it may become larger than the diameter 
of the maximum periphery of the clamp field 53 of replica substrate 51a. 

[0134] Moreover, the stamper 67 is constituted by the stamper periphery electrode holder 69 in a circle 
possible [ support ] in the discoid periphery edge while it is constituted by the cylinder-like stamper 
inner circumference electrode holder 68 possible [ support ] in the inner circumference edge of feed-hole 
67a. And the stamper 67 is attached in underside 62e of the fixed metal mold 62 with the stamper inner 
circumference electrode holder 68 and the stamper periphery electrode holder 69. That is, the stamper 
inner circumference electrode holder 68 which supports the periphery of feed-hole 67a of the inner 
circumference veranda of a stamper 67 is inserted in the periphery side of sprue bush support ring 62b, 
is located in the head side of sprue bush 62c, and is attached in the fixed metal mold 62. Claw part 68a 
for stamper support is prepared in the periphery section by the side of the cavity 66 for molding of this 
stamper inner circumference electrode holder 68. This claw part 68a for stamper support is for 
supporting the periphery of feed-hole 67a of a stamper 67. 

[0135] On the other hand, insertion hole 64a is formed in the center position of a movable die 64. In the 
insertion hole of this movable die 64, the cylindrical shape-like sleeve 70 is inserted in and it is 
prepared. This sleeve 70 is constituted possible [ an attitude ] to the cavity 66 for molding, and is 
supported by the movable die 64. Moreover, a sleeve 70 is supplied a little to the interior of a movable 
die 64, and the front end side which attends the cavity 66 for molding is established in it. Moreover, 
cylinder-like punch 71 is inserted in and it is prepared in the interior of the cylinder of a sleeve 70. This 
punch 71 makes the front end side which attends the cavity 66 for molding project a little rather than the 
front end side of a sleeve 70, and is formed. 

[0136] disk substrate molding constituted as mentioned above — public funds ~ about the approach of 
injection molding which forms replica substrate 51a shown in drawing 9 using mold equipment, since it 
is the same also in the 1st operation gestalt, explanation is omitted. And replica substrate 51a shown in 
drawi_ng_9 is formed by this injection-molding method. In addition, in injection molding of replica 
substrate 51a by this 2nd operation gestalt, what that thickness becomes from nickel 0.5mm or more 
suitably 0.45mm or more is used as a stamper 67. 

[0137] Moreover, as shown in drawing 9 , similarly, a recording surface 55 is formed in one principal 
plane, and the mirror side 56 is established [ in / in replica substrate 51a / the 1st operation gestalt ] in 
the field of another side. And the clamp field 53 is set as the inner circumference section by the side of a 
recording surface 55, and clamp datum-level 53a is set to the recording surface 55 side of this clamp 
field 53. Moreover, in replica substrate 51a by this 2nd operation gestalt, it differs also in the 1st 
operation gestalt and 5 Id of stamper presser-foot slots in the recording surface 55 of replica substrate 
51a formed in the part inside the most inner circumference of information signal section 5 lc of claw part 
68a for stamper support outside the outermost periphery of the clamp field 53 at the time of injection 
molding is prepared. About the structure of others of replica substrate 51a, since it is the same also in the 
1st operation gestalt, explanation is omitted. 

[0138] Moreover, in the manufacture approach of the optical disk using replica substrate 51a by this 2nd 
operation gestalt, information signal section 51c is first formed similarly in the 1st operation gestalt on 
the 1 principal plane in which the recording surface 55 of replica substrate 51a was formed. Next, the 
light transmission layer 52 is formed on information signal section 51c using the lamination equipment 
shown in drawing 4 . Thereby, the optical disk shown in drawing 7 is manufactured. And in this optical 
disk, in the optical disk manufactured eventually, it differs also in the 1st operation gestalt, and it is the 
outside of the outermost periphery of the clamp field 53 on the principal plane of the side in which the 
light transmission layer 52 was formed, and where 5 Id of stamper presser-foot slots is formed inside the 
most inner circumference of the information record section 54, it is left behind. 
[0139] Since the surface smoothness of high degree of accuracy can be secured and it can have high 
smoothness while the high frictional force at the time of making it clamp and rotate in clamp datum- 
level 53a by making into the convex configuration replica substrate 51a of the disk substrate 51 which 
constitutes an optical disk is securable according to this 2nd operation gestalt, the same effectiveness can 
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be acquired also in the 1st operation gestalt. 

[0140] Next, the optical disk by the 3rd operation gestalt of this invention is explained. The optical disk 
by this 3rd operation gestalt is shown, the replica substrate which constitutes a disk substrate in drawing 
11 is shown in drawing 10 , and a light transmission nature sheet is shown in it at drawing 12 . 
[0141] As shown in draw ing 10 , in the optical disk by this 3rd operation gestalt, the light transmission 
layer 81 which consists of light transmission nature sheet 41a and glue line 81b is formed on the 1 
principal plane of the disk substrate 1 with which information signal section lc was prepared, and it is 
constituted. In addition, as shown in drawing 1 1 , replica substrate la by this 3rd operation gestalt is the 
same replica substrate also in the 1st operation gestalt. 

[0142] Moreover, as shown in drawing 12 , the sheet used for this 3rd operation gestalt consists of light 
transmission nature sheet 81a. While this light transmission nature sheet 81a has the structure which was 
pierced in the shape of a flat-surface annulus ring like the disk substrate 1, and was formed, 
breakthrough 81c is formed in that core. Here, in the dimension of this light transmission nature sheet 
81a, a diameter (outer diameter) is made into below the outer diameter (for example, 120mm) of replica 
substrate la (for example, 1 19mm), and the path (diameter of an inner hole) of breakthrough 81c 
specifically [ it is larger than the path of the outermost periphery of the clamp field 3, and ] sets it to 
34mm. 

[0143] Moreover, light transmission nature sheet 81a consists of thermoplastics which has the light 
transmission nature which satisfied at least the optical property in which light transmission is possible 
for ultraviolet rays, for example, this thermoplastics — concrete — for example, PC — or it is methacrylic 
resin, such as polymethylmethacrylate (polymethyl methacrylate). Moreover, in this 3rd operation 
gestalt, the thickness of light transmission nature sheet 81a is 95 micrometers. In addition, the thickness 
of light transmission nature sheet 81a is determined in consideration of the thickness of the light 
transmission layer 81 formed eventually. 

[0144] Next, the manufacture approach of the optical disk by this 3rd operation gestalt is explained. 
First, about the manufacture approach of the disk substrate 1 by this 3rd operation gestalt, since it is the 
same also in the 1st operation gestalt, explanation is omitted. 

[0145] Next, how to form the light transmission layer 81 on the disk substrate 1 is explained. The 
formation process of the light transmission layer 81 by this 3rd operation gestalt is shown in drawing 
13 . 

[0146] First, as shown in drawing 13 A, ultraviolet-rays hardening resin 82 is supplied and applied on 
the 1 principal plane in which information signal section lc of the disk substrate 1 was formed. Supply 
of ultraviolet-rays hardening resin 82 is performed to the inner circumference side on the 1 principal 
plane of the disk substrate 1 by [ as becoming the shape for example, of a flat-surface annulus ring ] 
from nozzle opening of the ultraviolet-rays hardening resin feed zone 83. At this time, the ultraviolet- 
rays hardening resin feed zone 83 and the disk substrate 1 which carry out the regurgitation rotate 
ultraviolet-rays hardening resin 82 relatively. At this time, the thing of 0.1 Pa-s (lOOcps) is used for 
viscosity as ultraviolet-rays hardening resin 82, for example. 

[0147] Next, as shown in drawing 13 B, after performing alignment of center hall lb of the disk 
substrate 1, and breakthrough 81c of the core of light transmission nature sheet 81a, flat-surface annulus 
ring-like light transmission nature sheet 81a is laid on the 1 principal plane of the disk substrate 1 with 
which ultraviolet-rays hardening resin 82 was supplied. 

[0148] Next, field inboard (the inside of drawing 13 C, the direction of M) is made to rotate the disk 
substrate 1 and light transmission nature sheet 81a centering on a revolving shaft, as shown in drawing 
13 C. Thereby, the ultraviolet-rays hardening resin 82 on the disk substrate 1 spreads between the disk 
substrate 1 and light transmission nature sheet 81a. Moreover, excessive ultraviolet-rays hardening resin 
82 is shaken off. Here, the rotational speed of these disk substrates 1 and light transmission nature sheet 
81a is 83.3s-l (SOOOrpm), and turnover time is 20s. In addition, with the side which light transmission 
nature sheet 81a of this disk substrate 1 pasted up, ultraviolet-rays hardening resin 82 is supplied to the 
field of an opposite hand. When forming the protective layer (not shown) which consists of ultraviolet- 
rays hardening resin 82, also in the ultraviolet-rays hardening resin 82 which forms this protective coat, 
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excessive ultraviolet-rays hardening resin 82 is shaken off by the revolution of field inboard, it is applied 
to homogeneity, and the protective coat (not shown) of uniform thickness is formed. 
[0149] After spreading ultraviolet-rays hardening resin 82 between the disk substrate 1 and light 
transmission nature sheet 81a and shaking off excessive ultraviolet-rays hardening resin 82, as shown in 
drawin gJl D, the disk substrate 1 is laid in exposure within the limits of the ultraviolet-rays light source 
84 constituted possible [ luminescence ] in ultraviolet rays. At this time, the disk substrate 1 is arranged 
so that the side in which that light transmission nature sheet 81a was laid may counter the installation 
side of the ultraviolet-rays light source 84. Then, ultraviolet rays are irradiated through light 
transmission nature sheet 81a at the ultraviolet-rays hardening resin 82 on the 1 principal plane of the 
disk substrate 1 from the ultraviolet-rays light source 84. Addition reinforcement at this time is made 
into 500 mJ/cm2. By the exposure of these ultraviolet rays, ultraviolet-rays hardening resin 82 hardens 
between the disk substrate 1 and light transmission nature sheet 81a. 

[0150] By the above, light transmission nature sheet 81a pastes the upper layer of information signal 
section lc of the front face on the 1 principal plane of the disk substrate 1 through glue line 81b which 
consists of hardened ultraviolet-rays hardening resin. The desired optical disk with which the light 
transmission layer 81 which consists of information signal section lc, and glue line 81b and light 
transmission nature sheet 81a by the above on the 1 principal plane of replica substrate la as shown in 
drawing 10 was formed is manufactured. 

[0151] As explained above, according to this 3rd operation gestalt, it sets to the disk substrate 1. In the 
optical disk which made surrounding substrate thickness of center hall lb larger than the substrate 
thickness in the information record section 4 manufacture the so-called disk substrate 1 of a convex 
configuration, and using this disk substrate 1 By having set clamp datum-level 3 a to the side in which 
information signal section lc of the center hall lb circumference was prepared, the same effectiveness 
can be acquired also in the 1st operation gestalt. 

[0152] Next, the injection-molding equipment for disk-like substrate molding by the 4th operation 
gestalt of this invention is explained. The injection-molding equipment for disk-like substrate molding 
by this 4th operation gestalt is shown in drawing 13 . 

[0153] Unlike the 2nd operation gestalt, in the injection-molding equipment for disk-like substrate 
molding by this 4th operation gestalt, the concavo-convex pattern imprinted by the recording surface 5 
of replica substrate la by the 1st operation gestalt is formed in underside 91a of the fixed metal mold 91. 
And metal mold 92 is constituted by the fixed metal mold 91 and the movable die 64. Thus, a concavo- 
convex pattern can be formed in the part of the information record section 54 of the recording surface 55 
of replica substrate 51a, without installing a stamper 67 in underside 91a of the fixed metal mold 91 as 
in the 2nd operation gestalt by forming the concavo-convex pattern imprinted in underside 91a of the 
fixed metal mold 91. Moreover, neither the stamper support means, the attraction hole [ in / specifically / 
the 1st operation gestalt ] 19, the gas exhaust passage 20, the tunnel section 21, the opening section 22, 
the attraction hose 23 and valve gear 24 for fixing a stamper, nor the stamper inner circumference 
electrode holder 68, claw part 68for stamper support a in the 2nd operation gestalt, etc. is prepared in the 
injection-molding equipment for disk-like substrate molding by this 4th operation gestalt. In addition, 
the stamper periphery electrode holder 69 is used only for the alignment of the fixed metal mold 91 and 
a movable die 64. About the configuration of others of the injection-molding equipment for disk-like 
substrate molding by the 4th operation gestalt, since it is the same also in the 2nd operation gestalt, 
explanation is omitted. 

[0154] Moreover, about the manufacture approach of the formation approach of the replica substrate by 
this 4th operation gestalt, an optical disk, and an optical disk, since it is the same also in the 1st 
operation gestalt, explanation is omitted. 

[0155] Since claw part 68for stamper support a in the 2nd operation gestalt etc. is not prepared 
according to the injection-molding equipment for disk-like substrate molding by this 4th operation 
gestalt, The part which 5 Id of stamper presser-foot slots etc. is not not only formed, but casts the clamp 
field 3 of replica substrate la shown in drawing 3 Since it is a part by the side of the periphery of the 
underside of sprue bush 62c in the fixed metal mold 91, and the underside section of sprue bush support 
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ring 62b, Flattening of the clamp datum-level 3a in replica substrate 51a shown in drawing 3 can be 
carried out to high degree of accuracy, and clamp datum-level 3a which has high smoothness can be 
formed. Moreover, since clamp datum-plane 3 a can be set as the principal plane in which information 
signal section lc in the circumference of center hall lb of the disk substrate 1 was prepared, when it is 
made to clamp and rotate, high frictional force can be secured. Therefore, the same effectiveness can be 
acquired also in the 1st operation gestalt. 

[0156] Next, the injection-molding equipment for disk-like substrate molding by the 5th operation 
gestalt of this invention is explained. The injection-molding equipment for disk-like substrate molding 
by this 5th operation gestalt is shown in drawing 15 . 

[0157] As shown in drawing 15 , in the injection-molding equipment for disk-like substrate molding by 
this 5th operation gestalt, it differs also in the 2nd operation gestalt and the stamper 67 is being fixed to 
the whole surface of the stamper stationary platen 93 with the large diameter of a periphery with the 
small path of a feed hole as compared with this stamper 67. While this stamper 67 and the common-law 
marriage edge of this stamper stationary platen 93 are being fixed by claw part 94a for stamper 
stationary platen support of the inner circumference side stamper stationary platen electrode holder 94, 
the periphery edge of the stamper stationary platen 93 is being fixed with the stamper periphery 
electrode holder 69. Thereby, it is fixed to the whole surface of the stamper stationary platen 93, and the 
stamper 67 is being fixed to the underside of the fixed metal mold 62. Moreover, the part which 
constitutes the field of the cavity 66 for molding of claw part 94a for stamper stationary platen support is 
constituted so that it may become the same field as the flat side of a stamper 67. About the configuration 
of others of the injection-molding equipment for disk-like substrate molding by this 5th operation 
gestalt, since it is the same also in the 2nd operation gestalt, explanation is omitted. 
[0158] Moreover, about the formation approach of the replica substrate by this 5th operation gestalt, the 
manufacture approach of an optical disk, and the optical disk manufactured, since it is the same also in 
the 1st operation gestalt, explanation is omitted. 

[0159] According to this 5th operation gestalt, a stamper 67 receives this stamper 67. It is fixed to the 
whole surface of the stamper [ with the small diameter of inner circumference ] stationary platen 93 with 
the large diameter of a periphery. The common-law marriage edge of the stamper stationary platen 93 is 
fixed by claw part 94a for stamper stationary platen support of the inner circumference side stamper 
stationary platen electrode holder 94. By being constituted so that the part which constitutes the field of 
the cavity 66 for molding of claw part 94a for stamper stationary platen support may become the same 
field as the flat side of a stamper 67 Since a stamper presser-foot slot [ as / in the 2nd operation gestalt ] 
etc. is not formed in a disk substrate and the same disk substrate can be manufactured also in the disk 
substrate by the 1st operation gestalt, the same effectiveness can be acquired also in the 1st operation 
gestalt. 

[0160] As mentioned above, although the operation gestalt of this invention was explained concretely, 
this invention is not limited to an above-mentioned operation gestalt, and various kinds of deformation 
based on the technical thought of this invention is possible for it. 

[0161] For example, it may not pass over the formation approach of the numeric value mentioned in the 
above-mentioned operation gestalt, a disk substrate ingredient, and a light transmission layer for an 
example to the last, but the formation approach of a numeric value different if needed from this, a disk 
substrate ingredient, and a light transmission layer may be used. 

[0162] moreover, above-mentioned the 1- in the 5th operation gestalt, as an ingredient of a disk 
substrate, although the polycarbonate was used, it is also possible to use the resin of low absorptivity, 
such as a cycloolefin polymer (for example, ZEONEKKUSU (trademark)), besides a polycarbonate. 
[0163] Moreover, since the optical disk with which this invention is applied is an optical disk of the type 
which performs record/playback of an information signal by irradiating a laser beam to a disk substrate 
from the side in which the light transmission layer was formed, In the 5th operation gestalt above- 
mentioned the since it is not necessary to take into consideration about permeability of laser beam 1- It 
is also possible to use the substrate which consists of resin, such as a substrate which consists of metals, 
such as aluminum, and a glass substrate or polyolefine, polyimide, a polyamide, polyphenylene sulfide, 
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polyethylene terephthalate, asa replica substrate. 

[0164] Moreover, although he is trying to arrange the attraction hole 19 and the gas exhaust passage 20 
in the 1st above-mentioned operation gestalt between the front end section of sprue bush support ring 
12b, and underside 12e of the fixed metal mold 12, such attraction holes 19 and gas exhaust passage 20 
can also be punctured and prepared in the parts of sprue bush support ring 12b or the fixed metal mold 
12, for example. 
[0165] 

[Effect of the Invention] By trying setting up the clamp datum level by which flattening was carried out 
on the 1 principal plane in which the information signal section of a substrate was prepared according to 
invention of the 1st and the 2nd of this invention, as explained above The optical record medium which 
was made to perform record and/or playback of an information signal by irradiating a laser beam from 
the side in which the information signal section manufactured using this substrate was prepared Record 
and/or playback of an information signal can be performed having high dependability, when it lays in 
the spindle of a record regenerative apparatus and/or a regenerative apparatus. Moreover, since 
possibility that a foreign matter etc. will touch the edge of a light transmission layer directly decreases 
when preparing a light transmission layer in the side in which this information signal section was 
prepared, exfoliation of a light transmission layer can be prevented. 

[0166] The substrate which can set up clamp datum level on the 1 principal plane of the substrate with 
which the information signal section was prepared according to invention of the 3rd of this invention 
can be manufactured. Moreover, by this While being able to manufacture the substrate which can be 
constituted from a flat surface which flattening is carried out to high degree of accuracy in clamp datum 
level, and has high smoothness When making the optical record medium manufactured using this 
substrate clamp and rotating it, this optical record medium can be rotated where high frictional force is 
secured. 
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[Hsjag 3 2 ] ±mm&&'p!kmcm 1 oBflnawt 

tifc pmBWttit S f-fXi' tt»ffiT*a& Set 
8lfrsW#^2 1 E*S^^Eii&#<9iaSfc£*£o 

[M«« 3 3] ±E* 5 vyS¥ffiit>'¥iiaP3a«tiS 
fcTSnT^StfcfcWati-rSBMiJRa 2E«<Dft¥E 

[flJ&Si 3 4 ] ±E* v vyaJPB^firt^coa^ 2 
2mmtt±2 4 mmWTt'feSittt, ±12^7^^ 
gJpffi«D«#H«D&# 3 2 mmJM±3 4 mmiXTT'feS 
Ct^#ISfrSi»^3 2E«©^ESJ&#«§5t 

3 5 ] ±fa*3ftiUItf **SI5fcSfl2 (DBSlntf 

.to^ir^ctsriwit-rsBi^as 2E«<o#3*Eg 

s^tsiA^fig?ns<it^®ii:-rs^S2 is« 
[is*^ 3 7 ] ±m%&&m<ommt>\ 90^ m«± 

1 1 O/imJJCFTN&SC t*¥fWLft 2>mi&$.2 MSM. 
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Jf£#. 1. 1 mmiX-tl • 3mmtCFT'&£Ci:£!|# 
2 0|2«<0^ia^!«»^jt73ffio 

[m$a 3 9 ] m.m^<omimw.*m'**fflm 
©ate * v >^sm®^#fi-r sas^^orsgjc^fiE^ 

±mw&<D±mmmm t sttwoffigp^s-r sis 2 

70 ±IB*i <D^fc±Efg2<D£®fc*3Si^*5tf7-ci:€ 
»c, ±E^v>7S^ffik:<J;t>^2ns*7V:/SiJg 

SfS®i:±Em2<D^ffioS«lcS-rs®i:OP^|iS 

5. ±Emi^so±Ea*g»cg-rs®t±fa^2<D 

*$®fcrs«*«3 9E««*fttiJ£««Bo 

mm. 

m&m 4 2] ±£7.^^ ^-^^gfcf>\ -LEfg 1 

[RM4 3] ±EX^V/^-W^?L«:*-rS¥ffi 

[Bsfc«4 4] ±ERWg«oatf, ±E^7V7I 

40 » ^ v^«(c^is^s±i2^ i <D&mv&ft£ *> 
(D&.miz.mft>tiT^z> ctzftrnt? zm&m 4 3ta 

[w^s 45] ±ex * ±es i 

E^i<o/na5*^ ±E»s<of ^:/yM«<Dfi#g<ofl. 

^4 oE«<o##ta««^B. 

50 2>/s-<DH.mmste3L&Tz>m2<onK&*iii^ ±e 
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[If#JS4 8] ±fHX^>'/^-©>1^^0. 5mmJ}( 

±T-fe5c^^#?si:-rsB*^4 ow&<oMmimm. 

B. 

[H£B 4 9 ] ±CW 1 O^lfcfet** ±ES«fc« 

!,->*£ t *#«£*-*!!:£* 3 9G«otttHj*sttB./ 

[R*B 5 0 ] ±EW 1 O*S!<0±C«R»c»'r *« 

©—£8H#RS»£K**ru ±ss— ^BteeaotfBW-e 

k*#at-raffl!*^4 9C«OM(iUi0BMB. 

[000 1] 
[0 00 2] 

<^*. c«3t*iwBEB*3S»i:4Bt'»T»*. ntstmvtm 

se,**fiJ^«rfcWr*o ^oitztb, 'St 
fflift^SB^r-f/I/OSOiJ&RriBfrs^RSiLT, B 

*. 

[0003] cne^-efe, s^nffl^©^^ 

(DAD, Digital Audio Disc) ^^iS 
[0 0 0 4] c<0i:94T-i'v ? ^;l/t— r^^f-cX^ 

tV**©*©— £BKs (A 1) Mfcif 
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» (Hto) *hr (b 2 ) »&«Hr«^«>o«ni2: 

[0 0 0 6] 0 1 6lC^T<fc?lC N CCOf-C 

s^nfc@s^si o i i:qr»£S!i o 2 twE^um 
So ftr, iine.©B£4ii o ns^zr^ws^Mi 

0 2^5t«t^Wc^flC 0 1 £*J 

m&mi o 2 morale amm^+vr* i o 4*mbjse 
2ns G ccDj&mm^^^-T^ i 0 4«, bi 7ic^vr 

20 M?n5r^X^lfi2 0 1 

So 

[0007] 01 eic^rttdiAmnki^its 

So coJWHLrtlctt. ttffHBWBtt***-*^*^^ 

[0 0 0 8] COX^;l/7y5/a 1 0 7 li. 
*f LTt^S £ tic. *<OF^)BttJcfe»*4>i>Wl»c» 

ffi^e-rw i o 4<ort*k:WAprffite«(ii«stiTt^ 
So -r&fe-s, T.yh-fvi/^ i 0 7^5tfiSffli^ figs 
ffl^-^tix^ i o Amc^tixm^tix^o * 

7- j i o 4fcBtrt9^w^«fc«asnTir>a. 

[0 0 0 9] *fc. i^il 0 ltD^ffl^F^tr^^ 

1 o 4**rtf SSM>ffi«k *T^t>^. rT»)^5?i o 2 

Tt^So X^^/^— 1 0 9li. ^i&fffc^iML 1 0 9a 

9(4. ra«*W)^*v^-rtii*^— 1 1 ojc^^, 

*jML1 0 9 a<OrtJS3|ik:fe^T3a*RrS6»c«Mc«tir 
i/>Si:^tJc. R«ROX»/<"»H*;l/^- 1 1 1 

jo cwaoi^si o i \c&*)Wf&tvc\i^&o t& 
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t>*>. X*V/*- 1 0 9<Df*immMt LT<D*^?Ll 0 
9 aOii^S^fS^^V^-^*^^- 1 1 0 

it, xz^—xfrit-iLfttbi o 6 conmmic&tb-& 

jg&si o i icmsttv-znT^Zo ccox^y/^-rt 
1 i ootimm^^y-j i o 4ffid<D#JiS5 
tea, x^v^-^ffl/i\gpi i oatwt^nr^ 

3. COX^V^-^&ffl/nSfll 10al4X*:xA-l 

0 9©4»iL>?L 1 O 9 a comment 2>Tztb<0*>(T>T'% 

[OOIO] mJ5. SJlfi^SJl 0 2©*£MSffilCl4, m 

Tt/^So C©X'J-71 1 2t4, ^ffl^+e^w 1 0 

i,^ 0 *fc. l 2t±, /S^m^-v^x-i- l o 

4 £tt€ySuagffi«\ plSb^ai o 2£0rtgpic^i2A5 

ntl^So Sfc, X'J-Xl 1 2©Rf§F , 3SiHCl4, P3S 
#C9^V^1 1 3AUi463iSnT^e.nTl/^c C© 
/Sv^i i 3ti, fiKSffl^+tf^-r l o 4»cBStyfSffi® 
*X'J-7l 1 2<Dtui^S < fc»3fe^?§m^-*Tl/>So 
[ooi l] 3Wc, ^©•fcSK^snfc-rV X^B 

[ooi2] «t)^ s*\ nitt^iJi o 2*mm& 

Ml o nc*fLT^^b-££ct»c«};D, fiKSfB*-* 

mmmmfrz. x^x-y^a i o 7©jijfl§*mj?Li o 

8£i§CT, ^Sffl^i-lfT-r 1 0 4tOrtS|5»C, jgSsL 

^f««SI«#fiK«lii**««^ ^Sffl^+e^^i o 
*lt, nr«i#s i o 2?r@^s i o i mic&m 

tUtZCtlC&t). i8gkm**\Z7--< 1 .0 4F*3tC3ES$ 
«fc9, /£S!ffl*+e-rf 1 0 4tc«JESLfc-rwX^affi 

2 o i tfjgjssns, 

[0 0 13] JE-LT. >^=f- 1 1 3SrS5££S 1 O lfiU 
lc3£fciJ£-£SC tU:<fc!3, f-fX^I«201tW3 
■fe>*-ifc-;l/2 0 2£JgjKf3„ -t©^ 

1 2*@SiIl 0 lffl|{C^ai^**7b^nJ»^Sl 0 
2£@5g&m 0 1 &K>mm?iik2>t i >ffi : Z*'fir>o Ctl 
fcit), J#S£*l*:7VX^g«2 0 1 ft'Ml 0 3fr 

^lUOfSgS-e-Scitcfc^K @i 7 (c^-f tVX^ 

ate 2 o i ©jssft^T-rs. 

[00 1 4] e©<k5fcLT^£*lfcv^;**fi«2 
0 1K14. 1 3Jc«t»?^?tifc-lr>^ 

;U2 0 2£, X^>/<-3£J$fflmaJl 1 OalCfc 
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t)^fiK?nfcx^>/^-ffs^»2 o 3 t&mtzn 

2>o *fc, xWX^g«2 0 1 <D-£®fc:X*>/*-- 1 

o 9\cftLxmm<o\yatm'mztirffimmm%im2 o 

4 a ^LT, CCDlff8fSIS^i«2 0 4 

a $r&t?ie§*® 2 0 4 t -?-©S54ffl!l© 5 •7— 65 205t 
jb^fiK^nSo C057-I2 0 5£Ort^a5lC 

14, EfSBSkge ©XI^KMCtVX* 

£*gg-r s fSfc * 7 >y s nsffi t * s * 9 vxs*ps 

2 06a*«?n5. C^7>7l¥l2 06a 
70 ti\ rTSj^S 1 0 2 ©ttigff Ic J; o TStW^RftcJgfie 

[ 0 0 1 5 ] J^±©<t v IC LT, X^Sffi 2 0 1 
SiS^ti, corVX^a^ 0 l^rfflO^Ts «^pT^ 
Sftx X ^fS^WfflftrV X ? & £ <Dft X ? »■ 

was**, 

[0 0 16] £C3T% ±3S<OJ:-5^:7 r -CX^atg2 0 

p,&3iSifEfiS«{btfg:£snT^S„ *-ct?, cow 

^-^-C X^CD^^fcfflt/^nS^L'VXON A 
0. 4 5f$3C£MU C<D-r^^^;l/*— ^w^-r 
-fX^<06~8«©eSS«**-rSDVD (Digital 
Versatile Disc) &HtfDJt^SClf f*f^^»0»<t^ 
tCffl^5.tl5^U^X©NA«0. 6 0SSi:Sn 

So coi^tc. i»pRNA*J«iin««*e:i:fc«tD. 
X# y h &<D/h&{fc#BS c i: *^T'^ 
30 [00 1 7] CO^^*^l^>X«Dil5NA{b«:jiJ6T 
u^fc, iSM#«tiSSifeJtt««ii*-a-*fc*h:ii, 

li, ^tf^^r^XoJtttt^LT^x^SaOiifi 
^e.fn5ftS (^l/r-ft) ©flFgS3bVJ^<*5fcii) 
T*S5. Sfc. CO^hfttfrVX 

T, 7 ? -cX^S««r^<t-SCi:lC<fc-pT, f-frhftlk 

v ? -i'*v'-i'X^»C33t,^Tt4, glSJPSrl. 2 mmgit 

5 s x ^ co 6 ~ 8 ^©E^sa^^-r -s ft¥5* tr-r*^ 

-f X^»CfefTt4, StSJP^rO. 6mmgfg£LT</"' 

[0018] ?-lt, ^^^^mmmmt^w 
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mMfrZM£yt*mmLTffimm^<Dn±%:ftv zoic 

Chick D MVS UZ/XV>m N A ft 2>C£ # «T 

£ft£ D 

[0019] c(d&5*. ^j&mmfrZM&Kttmm 

tic X Sfit mms§<Dft3L*ft *> <fc 5 U:#§/£2tlfc 
^I2^{«f*^-M^> 10-283683 

[o o 2 o] jaR i ocffcintf, s?\ 

n/cSffi t JGSJStt H £ ^Srt TSTf&J lc [elite 

nnicff*«6**. f^««{fc«n««fT*itofcs« 

Sffc Lfcf&MIKflM i 7feSM14^>- h t fc> 6 ft 5 * 
[00 2 1 ] ££Zt)\ ±j&<0&51*ye7 t <fX1r\£*5^ 

aft, co^^ftJt^-fX^Jc^Ttt, !3SffS=S«<Ei 

[0 0 2 2] £CZti\ mi 7\C^XvlC $m<D9t 

u^u*s«2 o i oHia^jB«sn^iB»ffl2 o 

4<Bd£teS#<ftf^cS U7-S2 0 5) tc^S-TSo * 
(Ofctb, a*ffljffi^te«kS7Vx*g«2 o i©j«5!Jcfe 

[0 0 2 3] flfcfr, *©K»ffl|coffiT*feSia»ffi2 0 4 

*;i/^-:S3*f* i o 6 £X*>M— rtH*;!^— l 
<97ca&. TYX?Sfi2 0 1 »C^W5ESi2 o 4<0rt 

[0 0 2 4] 

[RffiffWaUfcSfc'f 3MH] Ctf><fc?ft* 
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[0025] c^cfcdftS^nti. moffliiuvX 

It, **ftM»caoTLS3. 
[0 0 2 6] *CT\ *5aB#^«St*W«rff ofctt 

[0 0 2 7] mi 8lC*Vr<fc?lC C^^-r^X^Ci, 

u;/u#@&2 0 1 a <o Classic -fev*— *—;i/2 0 1 
b3WB«£*u l3ia««Jg««nfc--iffifctWB«*»2 

01 ctfswenti^o £<dt+*5W$L2 0 

1 ±JcJta5fl/B2 0 2^»^&tlT^S 0 CCDt^^® 

2 0 2tf> )Ba5itt^-b 2 0 2 a#Kll2 0 2 

202c ^^ntt^o sa?L2 02c com±. -fe 

2^— ;l/2 0 1 b^i«±TM 5mm»fe5o 
*^c, ^7^82 0 6^ Mffi?L2 0 2 cfliaicR 

7^132 0 6lC4oCtS)fe^/l2 0 2<D>tMiS«-> 
— h 2 0 2 afflSO^ffi^SS^tlSo 
[0 0 2 8] VL±(D£5lcmf&Zntc, )^S12 0 2 

<o-ii±ofif»li:*7V^I¥I2 o 6 **W{&tZ> 

[0029] tczbK ccD&^icm&ztitcym&m 

^^X^VXti, 30 0/im3B*k?P1»k:*^ftft. » 

[0 0 3 0] fct% 
^ggb/c 0 — Fa — b <fc 0 Jg/S;* n/c: 

MN AitZnrzttfyl'Z'Xt/^— Fa- h^^Og^M^c 
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[0 0 3 1] c<D<k-5£/N-Fn-hK ; £J&£-f 3#i£ 

[0032] tc?>T\ ±t£<d& ; ?ic. ftm&mv-z. 

[0 0 3 3] LfrLfc#&. #5gfUl##c©J;-5&^-7 
[0 0 3 4] $ft, )t3giM®*x^X^at£±lc|it3^ 

(omgKZ) icmmwtmisiz*), ftm&mtonmiico 

[0 0 3 5] Lfttf-aT, COSSMOBWtix 5&&<1B 
«ff£8B<0X > bVMcigB L lHj|g£-t»-fci§-&tc:i3^ 

[0 0 3 6] 

[MB£ttft , rsft&4>#&] ±msff3^mm.-r^tctb 

&1MMI9ff ic 9%*JM*-r* c t * x ifMHI 
LT flfflMI9£1B8 pJh6*5 «fc If/ * ft « H£ rT 

gPAWt^tift-iffii^^^vya^B^^L, 'p 

it <£*,<? ? vrsvstfv&fifr e»«jse ? tu * 5 v 
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[0 0 3 7] CKDSfn <D5SB»C*HrVt* {ftSWlcti, S5 
fC«^Slf«#^SP*^e»tvft-±®±lc. 4>fc<i: 

tlx— ?K*mmr%m%Km&mtfm)£>tiT^z>o $ 
ft, L«^io»fc^t, ftsi^ci±, ftm&mo 

timii., 9 0/imJJ(±l 1 O/imJXTT'^S. 
[0 0 3 8] CCOmi ©^tCj3t,->T, jlfjSlCtt, IBS 
*5<fctf/* ft &ff£»cffli^e>4aSft¥e y * 7 v y<Dl$ 

ttSSStf gtft £nftffl!l£: liKttfflllcQSStiJffitf Hit ft* 
[0039] con comiicis^x. toMf/iicit. ft 

[0040] c<D$gi coz&mcis^T. mum^i, ft 
m&mn, '>fc< t*>i'--i?ft%mjBi*!m&ftmm&i' 
- h t < 1 1, u— fK*m& *im* tmm t & 
fiK^n, 8«ot»^ft^gp^is^e ) nft-iffi±tc, m 
mmzfthr. ftmm&~>-htffflft>tiT^z>o 

[0041] c<Dmi<Dmi\£*5rt>T, mim\zte, m 
m<D-3mte*svz. ftmmm(o&i$.mw:j.H<Dffit$„ 

ZLft-rzmzm^znzx? v^-^fflmsBtc«t viz 

[0 0 4 2] £<Dm\ <Dfffli\Cl5^T, SBS»C{±, ftM 

mma. ftm&a^-ht. ftmm&i/-httm&(D- 

b*um?z&mm £&£>&*)., cvftm&mwmifz 

40 sft^ c<om i<oftwic*s^T, 0mtf3icit, urn 
mimmazmtZo *ft. cco^i<o^tc*3^T, 
tffmicit. ftm&Qi'- b < 1 1 u— if w^aMi 

*>e.*So *ft. s«Jii±sffis«i»^ £tc&mnm 

[0043] c<ofHi o^Wfc^^T. ft 

50 [004 4] £(Q5m<Dm2<D¥mii. S«<0— ^B»C 
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[0 0 4 5] cL<9Sg2<9S£f!l§k:*5t,'>T > ^SW»cti N S 
[0 0 4 6] C©M2<DfSBfc*3V->T\ ftgJWtCti, ft 

[0 0 4 7] <!C5^2<D^ti3l,->T, UiUfalCli, ft 

[0 0 4 8] ZL<0%i2<DfmK*5^T, Wgmcii., S 
«©— Affile 3B8»iO»*lli*M*i<0«*. 

[0049] <K»m2<ommis^-z. mmmiat. ft 

>*-*y(DLO) jJOlRWfifrSttWr 
[0 0 5 0] <l©m2©^tCi3f>T. UiSJWJCtiu S' 

[00 5 1 ] C<D^20^W»C33t>T. HSJttKB, ft 

[0 0 5 2] C<Dmil3&V3B2<D¥mi\Ct3^T. 

»k:tt. ^^yyfMRcti^sXCDJPS^ l . l m 

mJ-X± 1 • 3 mmKTT*fe3„ 

[0 0 5 3] £<Dmi*3£lfm2(D¥ffiilCtS^X, *S 
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mat, s««**gp»j:m i ©wp^»we.nfc s F®R 

9ffifc*V > T« JftSWtcli. ^v^StSBBVBRJI 
«t|23£«nT*t), ^^vySJpffi<DSrt^Og{±2 
2mmWl2 4 mmJ-XTT'SS i: i:t>lc. ^7>7S¥ 
S«fi^^<0gtt 3 2 mm«i 3 4 mmOTT$5. 
[0 0 5 4] CO«MO»3<0«BB^ Wmm*%&V>& 

Sfc^2<D^Sif:*3§*-&*>*fei:*»c, 

at^(c«»t«x mi <o£S4)»ffifcgrrsBi:m2£D£ 

[0 0 5 5] C<V$g3<r)¥£Wlcl3^T, gUStfJUiti, S 

[0 0 5 6] C^3<05IB^c^t-.T, tflSBtyCti, ? 
T^StttK:, X^V/^-A^i>?L^:W-r5¥Bra^ 

[0 0 5 7] C^>g|3©5MBJcfeV^T. ^WUlti, X 

1 (D^Sco-^Btc^@^pII6fc^snTt^. 
[0 0 5 8] C<D5i3<DfgBJl»i::»5l,vt\ ^WlCli, X 

40 [0 0 5 9] £/c, CO«3©»Wte43^T. X^V/^ 

-5d*¥BHk * i <D&m<D-£m& tj^mbfc^ i <o 

[0 0 6 0] C<DS3£D5IWIC^(,>T. X^V/^ 

— 3a*#s««x * ^<-©^a»aj*3£j*-r sm 2 <om 
^2«omaj»c<fct). x^v/^-^i©^ij 

[006 1] CCS3<0^t^T, ^WfCli, X 

jo ^^-©gffifcg-raiiiio^BK. laatfiwt&tifc 
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[0062] z<Dm3tDmnct3VTs mmmai. m 
coo6 3] c(om3<D¥sm\c^x, mmmci^ m 

[006 4] COJBSdMSHfcfc^T. jftMBJctt, * 

7>^«ii> TffiraaHgtt^-rafcfctte, x*v 

[0 0 6 5] C^^^^mc^T. W^li. X* 
://<-<0S«teS-r5ffl©£ffifc:. Haw»» Stiffs 20 

[0 0 6 6] C^S34D5§MlC*5l,>Tx »Sa»Ctt. 1f$8 , 

[00 6 7] C^S30^Cfe^t, ^Wctex * 
/^-tf*i&?L**rS¥ffira»»«fc:«*«ti, X*v 

ig i oma^wu m i ©mwtf^o*^ 

[0 0 6 8] C<Dm3<D5m\Cl3^X, X 
[0 0 6 9] C<Dm3(D5£WlCl5^T, ftSWcli, * 
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[0 0 7 0] CflD*3 05MHfc^^T. ^«fc«, X 
[0 0 7 1] c<D^3^fgWfc::fct>Tx ^Wicti. ^ 

' [0 0 7 2] ODfS3(0^miC^X. ^f-f^^ 
#£fca&U:. AMW^tt, X*>^-(£>/P2tex 0. 5 
[0 0 7 3] C<D»3 4)«IJHfc:*5l^\ »10*St*H 
[0 0 7 4] C<D¥ffiil*, itmiCl*. 2m<DUZ/X*\S. 

m^i&fr&fr&zztfc&QN a*o. 85mmz*x 

fRZtlfc, D V R (Digital Video Recording system)^: 
DVR-blu e*HO}t^««»k:5iiffl'r«ci:*« 

[0075] <KD5mic*5^x, summed mm±. 

fcfx y^X (§S*iggO ) aH©««*tt<0«MB 

(A 

1) . #vXx Sfcti. *Wl/7>fX *!M5K, 
yfl/7^u-b^^^W^^Sc 

[0 0 7 6] C^IEWlC^Tx S«C0tf 

li:. ^a<fct«««*OB»/fl^ffl^6ti*x G 

a N If 4 0 0 n m^. 

J© > ZnSe^*b-f (5§ftifcB 5 0 0 n m 

|»&) , SfcliA 1 G a I n P3R¥»f*U— ' 9 s 
7ttSS6 3 5-6 8 0 nmgjg. &Hfr£!S*h* 

[0 0 7 7] C^^tc^ol^r, 3t^Se^:5fe3gjSS'> 
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[0 0 7 8] ±j&(D£ J )lcm!iZ-ZtltcC<D5&mc£tl 10 
[0 0 7 9] 

<E>^0K*5^Tk^ [rI — £ tc life-? £ Zttftfc [rH<£> 

[0 0 8 0] c^B^mi^SSJg^^^^ 20 

T^Tstlc-D^TWimT&o £<D^l £>*5SJg 

HB ic £ £ Jlfi-r ^ X * «r^*r o 

[0 0 8 1 ] 01 lC^f<fc5fc: N £<D%S \ <DMMBf&fc 
££)fcx^X*lc:fc^Tte, x^X^gffiltf, RSItf 

j«;S*U B3fii3WgJ«*n^:— ±B»c1WBfll^»l c#« 
tte»nT«jSK^nT(/^o *fc. c<9;tVx^S«i± 

an*:/*— /n b^jaic^^nr^So 

[00 8 2] UyU^JS«l alC*5tt&-fe:/*— ;l/ 30 
*Uc<fcoT. U7D*S«1 at*. *4>**6K«P<* 

li, fi&JAfcfl. 1 — 1- 3rnm<D®5Blcittf*u £<9^ 

So R^tt^^v>ytgi^30«rt^^ 2 2 

— 2 4 mmfrSSfcftU £<D%$ 1 ^^SSJ^^^l^T 

<Z>*flJHSti\ 3 2-3 4 mmfr&SfcftU £<0H 
tlfiKlBJBfclfc^TfcL #I*fcf 3 3mmlc8lf*lSo 
[0 0 8 3] £7c. ftjgMif 2&. 7feSiSS^~h2 a 
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ftjSHttS'-h 2 a<D*£SJf 2 btfStfSnfcffllfc&K 

?L2d^»»&tlT^So C4>«l?L2d<Dgli. KM 

[0 0 8 4] ±^<fc^^^g^n/c7fe^X^li. x 

c ic is-vf&tmtt; & £ £ £ o > It^M^oisg^ 
x * Sffi i © WE» *5 i t/^iiS 2 co^iP^^ti- ffi 

«tf»L<a&j;'5fe:«i««tiT^a. *rat>^. 

X^S« 1 1 c3WR»6hft«il4R««l 

OBBfr6. ^v>yS?P®3 a 2:^3iM.2 0«S2:tf 

mmmmc x * osig^^o^^Ti^'r 

So S-f. COl 1 <0*Mli^ cfcSRltt© U^'J * 
gffil aflDSBt^ffl^&nSx^X^«StE^Sffl«ai 

a ^r^^"o 

[0086] 02 ic^-Tcfc "5 Jc, cco^ l (O^MJBt&lc 

^si i \cmmztiTcmfe&mi 2£. miz&i 3\cm 
mzntcvim&m 1 4 ttfs^^«»iRibTEH«n 

fc. Ml 5^WLT«§/3c2*lT^So ^LT, en?) 
<0BBE*SJ1 2*5<J;UFpJ!!)£3n 4^rSlHc^-&t>^ 

[0 0 8 7] ^fc, 0 2^*TH^§}1 2lCto^X 
I, ffc*>^ S^Sii 2^Tffig|50^{aSti: > c 

(DTmicftisTrnmcmmm 2 a^^nri/^s 0 
<io^ii?Li 2 artier m^R^tt^w-rsx^ 

)\>zrvz/=L3L&m\ 2 b^Jfffl^tlT^^tlTl/^So 
[0088] L^iSMi 2tc^tsxy;l/^^->oL 
3£#^l 2 bte. ^Sffi^-vvf-r^ 1 6 tcffiCyfljffiffl!! 



-10- 




. (11) 

19 

[0 0 8 9] B2fc3*'r*5te. XW'r>a 

3tJ$3Si 2 blc«*-&t>^tifcxy;V^y>a 1 2 c 
tt. P3SJB««rWrSo Sfc^ X7;l/7r>ai 2 etc 

ggwa?Li 2 dTb^t^nri/^o c^i^H§s*ta?L i 2 

T&So fLT, c^y^yv'al 2 cti. 

Wxy;l/77^>a^Sl 2 b<DSALfc35#£lRl- 
ffi**l«LTVS. 2 b 

1 2 cc>TffifciRi--ffi^as«»fc^&*sRWiajB« 

So xyivyvi/^nmi 2 b^-i^gpeort^ , 
«l**rfxy;i/^y^a 1 2 c <o— msoMN^ @ 

vz/^nmi 2 b<o--^cortmiJ4o<i:a : xy;^^ 

S/a 1 2 c£0— «B»o^miia:, /SSffl*^^ 1 6 

?7^7&mw3 a^/£s*rsaa$£&So 
[0 0 9 0] ^fc> 02ic^*r<fc-9ic> mi£&m \ z<o 30 

^ipj-rsfflii^ffigp^^ x#>v*-i 7tfs«*ftt^ 

S 0 C<DX*:a^-1 7«. U^U^Stgl aU:*fb 

Ts mar. iwBm^fcWi&rsiaia/^*--^. eg 
h 9 * * s y u 9)v-7i* z *#*r 2>tc*b<o 

t><DV&Z>o £KDX*V/^— 1 7&. #J*J£~ y 
(N i) ft£fr£&So S*:. Ts&Z/rt— 1 7l±. 
»te*-WLl 7 a*#'T* 3 FBBP3Wg«fc««3rtiT^ 
So CGD^TLl 7 aCD^jaORlKl^ 1 4 lc*f 

T^S e Cct\ <KD4Ml>?ll 7a<Q@ (X£>vS-l 
7<Oftm *i. 2 bCDTffi^Ort 

^StS/c^ l^yagKl a<D^>:/mi£3<D 
SttJSg* 0 < &S £ d ti^^titt^o 

[009 1 ] *LT. 2£pJ»£Sn 4££r 

^^^^i:^jc^^nSJ55cliffl+^kr^^ 1 6 
li. ^S^-Tlx^U^Sffil aCD^^V^S!p®3 a 
<Dffi§TS35#lC*5ttS. 2 b 50 
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:fcttS. X*>v*— 1 7<DT®£F31fc£Sl 4<D±ffil 
4 b ^cop^Pici:^^:€<^S<i:dtc«fig^nTi^So 
[0 0 9 2] £7c. 0 2lC^r<£«Mc N 
W\ ^^WfcWJSnfc^-MLl 7 a^xy;l/7^ 

BRfetffffetlSo TS:*^ ffiMLl 7 a <Dg (X* 
7C0P*3S) ti\ 2b<0 

V/*— 1 8W\ R^JfrKlCjg/££nTl>S 

[0 0 9 3] ^ ITn H^Sil 2ICtt, X*>/S-® 

OX*>v<-R5l8Mlltts i^il 2<0TSl 2 etc 
«^«x^>l/^9^A5amil 2 bOMMWOMBlcB 

[0 0 9 4] CCDty&llLl 9t±. cKD^^X^ttSSfiE 

B«l#fflliBB*B*H^T«ffi!ati*uyu*«Rl a 
X^>/^— 1 7^^ln?L1 7 a^HllcffiiU 

WAtf3 4. 3mmT*&tK d^R^td^oT. ff»J 
2 0fB^!R5l?Ll 9^M^T^t^nTl^So * 

1 2 b<Dffi%8ffitm7£&W\ 2CDTB1.2 e t(Om\CV 
v4^R©ffl«»*R*J^ ccQ^i®3UcK^£nfc»3lX 

[0 0 9 5] ^fc. »3I?L1 9li. 
^1 2 bOJMBJaSfcB^Sl 2tOf¥ffl7Ll 2af0rti 
S^^4cR^^>nrc^X^aiK2 OtcaSLTV^So 

^lt. c^^x^taK2oti. mm&sii 2^r^ 

tifch>^;i^2 1 ^LT^ ftXMlcmmztiT^ 
So ^/c. hv^;bSP2 Hi. mfe&mi 2 04>iD4Kp 

^RStlTl^So ft*^ 5ffXSttti»2 0«±fift«. -r^ 
xy;V^^->^^^i 2bOftWi:P£&S 

1 2 0)±SgPi:^ra^BigS2 2l£. O-Uvy (0^ 

[009 6] H^^S 1 2 <Dft$mmc&> h V^;l/gP 

2 1 K3iiLT> K3I^-X2 3^W^ntt>5o 
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C<DR3I*-X2 3«. #«I2 4*rtLT\ 

y CH^tir-f) jcStt«tiTi/^So *r&*^ cote 

7L1 9«r^LT. B£^fil 2<DTffil 2 e^X^V/^ 

T% ccOK5lff*ti. W^ttfl . 4X1 0 4 Pa (1/ 
7 2atm) T*S. *LT. #(«I12 4 *HH«S**2: 
£lc<fct>> I^iSl 2<Q~Fffil 2etW^-l 7 

*>v*-l 7 1*. TBI 2 efc»LT»3l«J**nSo 
[0 0 9 7] —75". pJft*S!l 4 0t£4ffllCtt> CO 
ufWl&m 1 4<0±®aWc8l£fc:lfifflfLl 4 a#Jg/£2n 
tl^o -r&ta^x CO}fS7Ll 4 att. Hffi£3il 2 

fii^t^nt^So c<drt»&si 4 icjg^^nfc 

JffflTLl 4 artfctt. ra«W«**l/fcXU-^2 5tf 
*-2 6&. XU— ^2 5lC»LTMBBflriBfcft«tlTC 

Ri»*ffli 4tc^bTii3iorBg^^^nT*:opii& 

Ml 4*cja»«ftT^*. fbt> 5 
fciu «a»ttef-< 1 6 IcggtytuSSBS: nrtt&gt 1 4 
tf>±H95<J:0 tC^RTSj^Sil 4rtlc^S^*-£Ti^ 
So fbt, /^^2 6li. J«S!ffl*^e-r-f 1 6lcBg 

[0 0 9 8] #IC> J^-tO^^^^c^tlfc^w'X^S 
«jffiSfflM«fi%fli^^Tx H 3 tC^T U 1 
a«rgfig*rS^ffi^Ot^TKi0^*rSo &*5. CCQU^U 
#gffil aCSWMi^^tii, 7£L 
X, ^OJS^tfO. 4 5mmJ^±, ^f^lCliO. 5mm 

tf, IP2#MX.tfO. 5mmT% rt?Lg^tf2 2m 
mO. 0IMNi^64SW^l 7tfffl^6*l 

So 

[0 0 9 9] £f\ nrM^ffil 4*H^fel!l 2lC*fb 

ffl+tiff^ 1 6^rtsp^. mm^tcp c*E<D^&m 

MBtmtt. /£Sffl***fir^ l 64>rt«ld5trvr* * 
iiiffl^6^JHffll^jfi3^-pT8RnSo fit, oJft^Sl 
4*BS£Sll 2{Mtc^f&£-£SC£lc£ iKSfli* 
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^>7fi*pffi3 a&. xy;l/^*y^rt^«3Sl 2b<0T 
ffiSP^Sffla^xy;l/^y->aL i 2 c OTSgpcort^fflll 

[0 10 0] ^lT,7^f2 6?:H^^1 2fi!»c^ 
ffl^^?>L ^ l^yu^Sffil afc::fcttS<fe>* 

^si 2«u:s8as'*a:W6pr»^!i 4%i^n 

Tv C<DU:/y*WKl a£H£«3!l 2fr6«ES* 

co i o i] ccDj:5^LT«ga«tifcu^y*s«i 

OJVStf imRBflMW 4 teisttSffSfctfcLT** < * 
•TSSOS^ffii:^:S^^>yS^ffi3 ali, 10«H£8 

20 «*4ortiiit?c»ffi5ortH«icK3e«n6. 

flJAtf 3 3mmT«S. Sfc, U7y*«Kl a^fB^ 
ffi5JCli N 1 7tettLT««©MiajWE^<£ 

*i^i*«E«B«4««jB*anT^ai:fc«>h:. ^<dk 
ttwic ^ ^ — ® 6 ttj&fR-z nt i/^o 

[0 10 2] 3fc»C; H3fc*tUM*lfi 1 aW 

c^it««^gpi cti, mReMH«4ic«it«iga<) 

30 IBSBSifc, SMIL fflSft 

tfA IttHtffflt^&tiS. ®^Sai:LT 
^7tx^X^^S^Hffl (ROM (Read Only Memory)) 

40 im<fct*t^ *JilR*fci±Willlfr&«l«« 

[0 10 3] CCT% COHlCJBBWIfciSUM 
^fifil a a. «Atf. 7 J>=B:< tfe>?y^ttl3fcl3 

tc*5tf S^2tf 1 • 1 mmT**PMEK«P C«R*6 

fc£o c<ou7y*ifii a^isg ens) 

0dAtf 1 2 0mm. ;M b^giPg (rtP 

50 g) lZffl?L& 1 5mmT'S5c a 
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Sffi±0««fli^» 1 c U\ mBtfi 1 0 0 n m<D A 

A (ZnS) fclMfcS/UaV (S 102) t<om&®} 
(ZnS-S i 02) fr&ttSBl OlIfMI, WW 
2 4 nmCOG e S b T e £&SfflS{fcfS^Jl> 
fe£tflWlMM 0 O nm^Zn S-S i 0titP6ftSK 

[0 10 4] JfclC. IMMI^ff 1 ctffcrtSnfcx-f X 

<7)ig 1 <D*8WBJ»fc:J: 2 <0»j«k:JB^&n3 

}/- Hco^Tlft0/l*r£o 04 dcofg l oy$&B&A 

[0 l 0 5] 04 lc^r<fc<9lc. cco^l ©ftSfSJgSSlc 

n^i«fifi«r#'rs £ £ fc. ^OfpolcfiiKL 2 d tfjg 
i^ntt^o CCT\ <:<E>3fcS»ft$'-h2 
\cls^Tl±. }fcSSiStt->- h 2 a <Difig Wl) *\ U 
yU^Sffil a©J*&fcD',NS< LT«*tfl 1 9 mm 
fcU «iI?L2dcQg (rtJLg) ^ 4>*<fcfc*^:/ 
^««3 0»>WBS (0B*tf 3 3mmi) 

-h2al±. 09* tf. fc X*©B«/B 

*«#<;*-#*— h (PC) gfcttaKU*?-;!'^ 

13\ ^jg^2^MiP^:#SlbTi^^n^o 
[0 10 6] £Lk<E><k <5 IC LT^fig^nfc->- h 

[0 1 0 7 ] m 5 m^r<fc -5 £4)^ 1 <D^fl&B&lC 
J; 5R5 3 oic^Tli. BSXf->*3 l 

[0 10 8] H^X^-^3 1 «\ 3fc2BSJi2 fcftSS/ 
— b 7*tt«*^5fc«><Z>fc<0"e*!K F7*«WpT 

W-SRTttX-r — ^3 2K*fftbfcgB#lcii. 

TtttfV3 3*^t^nTt>-5o CO±T»ltrV3 3<D 
g&, ±3*Lfc>'-h7©Ha?L2d©g*c*U<ftS 
«fc5fcttJSS*i"CVSo ^bT. $/— b 7<DSi§?L2 d 
^r_hTS&tr>3 3^KA6'&^SC^^J:D. b 7 
SrHSXx-: ^3 1 ±»c«S«rBg*c«^nT^5 0 * 
fc. C^±T»krv3 3^±a5tc«. P38«t*HiLft 




(13) ttH 2002-170279 

ffib^^S 4©g«> ±^LfiiTVX^fiffil 

1 b <E>gfc:«l£t? b < * 5 <fc "5 IcWlJfi* tlT l> 
So Sfc, a«ffiSmL.t!V3 4ti. f^X^gffil^ 
c^f^X^affii«:±TBt:v3 
3-e3a*RTIIBfc:«l*«tiTir^S« c©*-5k:«|j««tifc 
S^X-r-^3 1 Icfc^Tti, ±T16Vf >3 3fcffirfr« 
4rr$^b7*WW«c#W**u gSffififfibtfy 
3 4lc«^£*TT p -f X*S«1 «r±TM£V3 3fc:«fc 

[0 10 9] $fc. pTKjXx-S/3 2©@SXf-^3 

licttiRrr 5S*#4>ffi-Bc x 0d*tfdri*&Ho»te#fr 

6*«2n«^'y F3 5tf»W-&nTVS c CO;^K 
CCT% t<0/<? K3 5O=TixWStt08*tf 6 0T* 

So 

20 [0 110] J^±«<fc^tcLT, Cfflll ©SQfflKJIk: 

j:*aso^t)*atii3o«Miii«atiTtf-«a. 
[oiin jds©*5fc*i«sftfca&?>**>* 

gg3 05rflJl>T. f-^X^Ifil h7t(DB£t> 

— yjom^mm 2 b fis^prEdx^-y 3 2 »cj#w-* 

ffi b tf V 3 4 lc&#-&*p-a-oo±T!!! e V 3 3 tc£#S. 

-rs^fcv ±T»i?v3 3fc:3a«sft«Mi«n*. 

[0 112] 5!?lc, rTI&X^— 5? 3 2?:@SXf-y3 

F3 5tc«fct), ^-TSSffiHffibtfVS 4«JVSU K 
(,>T-rwX^B«l«r^bT±T»Vf>'3 3*iSXf 

c5its^^spi ctfRtt&nfc— das*, ^>-h7<ote 
— >*3 1 *»&*m"r*. 

[0 113] «±»C<fc»J, ^WX^Stgl ±t-)t®@JI 
[0 1 1 4] ^tc. OJbOi^fcflWSnfcJIKr^X^ 
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[01 i s] me\c7r^^^ic, com \ <D$m&t&\c 

y^-V^P 4 0ti> gHEfA4 1 <9±SPU:, 
x^iif-^M 2 fc, ty^-ffiHHltfv4 3 

So 

[0 116] ©$£1*4 1 t±. 0^«W&Lfc^:-*tcaS 

[0 117] gfc. f^X^SIf-7;W 2te. Jt-r 70 
^X^£«MT£fca6<Dt<0T*&So ft-rVX^te. * 

^vy^«3^tt^^x^ssi o^ffi. -r&*>^ 

^^>^S«P®3 afcJgttbOO, -r-rX^S-r-r 
;l/4 2±lc«iSn«« L^X^«If-7 
;l/4 2fcfc»S#x*X**tfiirr5±ffifci:, PJRJBtt 

4 2<orta5icti. «^.tf*^«5 tfifsmz 

[0 118] £7c. ElfflLlfy4 3&> Jfc^ 

/c N CC[)-b>^-ffiga5btr>4 3ti. ftrVX^-fe 
V^r— ;l/ Or-f X^StEl ©-feV*-*— b) 
JcJfARlSiT. ^•^0*^(51^1*4 1 <D&fctpfo£:&& 

[0119] 4 4tt, Kttft^ea 

fctb(Dt>(DT+&Z>o CCX\ tttt#£IRfi4 4k:*5W-S 30 

«Ett*<rU COR9Hg«©«rtia«flSIAtf 2 6m 
rru «WJa*4ffil^.tf 3 2 mmt'$S, 
[0 12 0] fLts fty*>^»4 0l±, t?^Z/Zf 
SJpS3atCgaSSLfc7 ; ^X*«fi^-^l/4 2i:. 5 

0!I*(f 1 0NT*5o 

[0121] 0±^«fc^^««^nfc^^-y^v^SP4 

1ffr6 2 gfUVX^iij§Lfc I/— >m Li ft^X 
^03ttaBSJi2fil!l^&«««^«l clcmiT^Ctlc 

LTtts G a N U-.lf <3§ft£fi4 0 

0 n m?fK , ZnSe JMMMtU— F 5 0 
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SlSOOnmS, Sfe) . £fc&A 1 Ga I nPl* 
^ftl— 9 s (%Ml6 3 5~680nmgg, Jfcft) 

[0 12 2] tt±KWbftJ:5fc, coSicjaKll 

jgji2©*ffik:*»*iH»tt* , ia±*nfc)tx-f7 k ^«: 

So Sfc. a<9-fe:/*-*-;H b<OJi 

^<<Z>Cffi*WKR-r £#T*^£<DT% v^X^tffi 
««Sffl»a««Wi^^> f *-2 6lcj;oTf^^I 

Ch#T*€S ^^X^^liKi^c^Sd 

a^-^Bffldfc»m^tifc3SSBJ12^K:^&^ d 
©JtiSgJf 2 fflllfr £ U-lf 3t*B8«-r S C £ ic J; t) If ¥B 

^r, fB^B^H^S^S^Xtf V VMOg.W?2>m 
^c^i>T^> ^-YX^^lsie^fgS^^C^^ 
T^So l^ot, ft7^X*lC:fcCvr. fgg^.fct/ 
/ * fc it B RTUBft *** <t tffi^tt^ffi«*r s 

[0 12 3] ^Jc. co»WO«2^SI«BB»*cJ;S« 

x^X^JCOV^TfiB^f So 071C. CC0^2O^SS^ 

^IC X S X i7 itTfr? o 

[0124] @7t/TtJ;^^ c<om2(om^Bmc 

ctS^^X^tc^ol^Tti. f^X*Ifi5 1tf, 
«fl0l^yy*S«5 1 aO^C>gPlC-t:V^-^-;l/5 1 

S«5 1 <D-3m±\cyti£MJB 5 2tf»»&tlT^S 0 
[0 12 5] UyU^S«5 1 alC*5^Tl±. -feV^ — 
^-;l/5 1 b^^a^7tMi§S5 2<D^tt£*lSli*8E 
SSIig4lCltLT. i?^^^<aS^^^^nT 
l^So cntC^oT. U7Vf3&m5 1 a(i. ^O** 
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2 2-2 4mm^e>I(fn, OMBBtttCttb'' 
Tlis 2 3mmlcj§fcm£o Sfc, ^>7tgig 

5 3^01^1^ 3 2-3 4mm3&>51tftU 

®5 1 a^^^S^SS 3 atfl^Snfcffitefctt 

[0 12 6] tt»3M5 2a. 3feS®ft'>- h 5 

2a^ttfl5 2b^LT N rVX^ft® 5 1 <Dtff8 

?L5 2 ctfR»e>*TtV>Se CCX\ Mil?L5 2cc7)g 
JtaHittS'— h 5 2 a tffimm 5 2b3&MTf^ , 

MX. If 3 4 mmW±T^5o 
[0 12 7] ±&0*5lcm#-£tl1tft7 s 47>*t±s 7 s 

^x^ifi5 i letter, imms§&s i 

^gp 5 1 c ic u-ifytzmntz ££ic&z>, mnm^ 30 

9^7W&3tci3lf&miRMb. flMBB«W*4lcJS 
PStV X*&JEl ^St^fc«fctf*£^JB2^JP<D 
^ft£tf. «tf«L<ft«±5k:«a«tiT^S. 
fc>^ ^X^afilOlf^fi^l c#WJ6hfc«l 
£&£ttM<Dffifr^ ^7y71¥ffi3ai:7tSll2 

[0128] at, comiom2<Dmtmm\c&z>7* 

[0 12 9] @8lC^t~<fc5K:> c^f^X^Ifi^JES 

nc@^anfcH^^i?6 2^ N 0Sffi63tc@^an 




«?M 2002-1 70279 
2* 

[0130] msizmrT^xtvimfajsgiRiftt 

7L6 2atf»««nt^S." <l^}ffflfL6 2 a^lcii. 

[0131] C<9@S£§i6 2\C*Stt*>7>y)\/7vi/x. 
3l«MI6 2 bli, 6 6 KBtttMHRI 

Bg£g?6 2 £njf&££i6 4 ift^-e-te^i:* 

Sfi5 1 a(0i77^I¥ffi5 3 a^ffiB-r^gP^fe 
»SiSfti6 20Ti6 2 e £rI»j£§J6 A<D±M£ 

<ofsm>\ m9\c^tuzfvf3m^5 1 a<otff?siE^i 

2 e £pJW£S6 4<0±®6 4 b fc<&HIH«fc 
6 2 bte, ^Sffl^^tf-r-r 6 6 fcBtyMWHWWSatt 
6 2 blc. X7^7'r>a 6 2c tlT»» 
[0 13 2] £fcs 0 8lOfNtJ:^C, Xyfr-fviszL 

^nme 2 b lc©c#r&fc> ^ n/c X *y 6 2c 

f,nri/^o doffiiiiS*a7L6 2d«. tjffi^B 

a62cti, f ©5W»MSffl*t t r Y 6 6 J; 0 
HS^S!6 2fldici2Abfc?B«*#'rSo £fc 
7v S/a 6 2c £ftt**ttn8*Hi?L6 2 d^BBPWJB 
««nfc5M*»»4«a!ffl*irex-f 6 6lcBS£*lT45 
5. ^5fe»^»^y;l/7yi/a5#I6 2 b 
OSAbfcSP^^R— ffi^flttfcbT^So 
7y^aSWi6 2 bti. ^TStfX^l/^yv^e 
2 cOTffi£f^ffitfc&eP#fr£&t^ ftMBSMi:?^ 

162 b^-^coS (TOS) li:^ 2<OTffi 

I6 2bi0- l^aSO® (Tffi) l±. OT^tifril 

a^^7>yi¥ffi5 3 a^s-rsssp^^^o 

[0 13 3] ^/c. H5E£5!6 2^S?ffl^-^e^>< 6 

6^^-rss^BSPx *r*^^. "itk&s 6 4 ^fpi 

cltDX^V/^-6 7«, UyWiffi5 1alcSlt, 
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T'&So c©x^y^-6 7 it, M^.ffNi4m4 

So X*^-6 7^ ^^SPlC^L^e 7 a£r 

fU ^<D<fU>?L6 7 a(Dmm<D*IW)£gl6 4 fcttlfrT 

a CDS (X*>v*— 6 7<9rtg) W\ 7.7 v is 
}£^6 2 b^TS^o^tfX^l/^^^oL 1 2 c<DTB<E> 

5 3a «Aa-r.« fctfK U 5 1 a <9 

[0 13 4] X?y^-6 7^ P3f3tfrOX*:x 

Ivr^igiEfcltoSSttT^So ftt> X*>>^-6 
;^-6 9tlC<fc^ BS4l6 2 0Tffi6 2efc:8D 

-6 8t3\ X^l/7T>aii$g6 2 b^McS* 
§t>Stu X^;l/7^r>a 6 2c OJteMHWcffiBLT. 
@S^6 2tC^t)fW^>nTt^o C<aX*>v*— 

©X*:/^— £*SflI/J\«6 8 atiX^V/^-6 7 

[0 13 5] ffi^. RTIS£S6 4«*M^ii> ffi§ 
JL6 4 a*ftgjft£flTVS. £<OpJK)£S6 4 C0}f il?L 

rtuitt, Hffii&Vi<Dxv-77 ottmmztirmfzti so 
ti>s 0 fsmm**^* 6 6ic 

HtrtM&ffi** Pltt*ffl6 4<OrtaPfc J f» J ?l2A^tiT» 
»6ntt>So Sfc. OORISrtaUiii. P3 

S«C0/^V^7 1 3(^*4«>ii*tlTH»5*lTV^S« C<D 
>^S*7 1 14, «fflffl*^r*f-r-f 6 6\cmtSffi%imZX 
V-77 0©«Mffl*Dfe J f fcJ f > ^a**T»»6tlTlr^ 

So 

[0 13 6] W±<0 £ 5 lc«/S;* ftTc-r X * gfe£S 40 

0 9ic^*ri^yu^a*g5 1 a* 

OltffifSJgffiK^tK @9^tUyU*lfi51 a# 

S«5 1 aOltffi/SJgK^Tte. X^y^-67^1 
T, tOJPSi^O. 4 5mmKL $?3®ia2:0. 5mm 

[0 13 7] Sfc> H9lc*rT£'Mc. uyu^S^5 

i a«, m\vw&&t&K-&tztmmcs -7^±b 50 



# 
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30 

Kiassn 5 5 w&if 4>*u fls^offifc ^ ^-a 5 6 # » 

t^ntl/^o fltx IS^®5 5ffl!|C0rt^a5lC^v> 
yfiiig 5 3 ^2*U C 5 5 3 <9!BSS 

5 5»C^7>yifffi5 3 atf^5£2tlT^S 0 £ 
fc, co»2©*»BB«»i:i*U^U*»E5 1 afc* 

«5 1 a<3!)|B»ffi5 5IC43»*x *7^««5 3©« 

njB*t)^«"efMiHi#«5'i c©«rtj«*Drtti!W>» 
jgjssnfc^ x* 5 1 d«w»6nx^ 

So U^U*StE5 1 a<0*<0ffi©«Jft*COV^Ttt> !B 

So 

[0 13 8] Sfc, COJB2 0)*«Bg»fc«fe45U^ , y*. 
1S5 1 a*fflC^fc)tx-<.X^<oeBt*j*»C^l^T*i. 

^ass 1 *ic, H4fcstBD^*« 

■*JB^TffBIHM« 5 1 cilCffl|5 2«t 

So cmc£t>> 07jc^*r^7 ? ^x^7b^jt^nSo 

tL^ C coyer** X ^ tc&l^T «\ 1 (D&tl&8!ttt£ 

9 5 3 4>sftH4>*ure. imremk 5 4 © 

«rtJB«fcDrt«fcU X^>/^-Jf^^ai5 1 dtf^AS 

[0 13 9] c©*2 0«BP»fc:*n«df. )tf^X^ 
**KR-r5-7VX*S«5 10l/^J*l«5 1 a^O 
^tflcLT^SC^tCcfcD. ^^>ysm®5 3 atc£> 

[0 14 0] C(D5£W<om3(Dmffi&miC&2>¥t 
JBSI*c«kS3t-r-/X**SU 01 ltcfVX^gS* 

Mtai/^usfflsssu 01 2 ic^egjstti/- b 

^r^^"o 

[0 l 4 1 ] 0 1 0lc^vr<J;5lc N C^^3<0*SfiJglfi 
JCcfcS^^X^lc^^T^ tMHi^tf l catflWJS 

nfcf^x^ifi 1 ^-iffi±^c. jesiatt^- h 4 1 

MSftT^So HI 1 ICijVr^lC, C<7)^3 

0*WS»lcJ:5l/yu*lSl a 14. JRlOfBHBBII 

[0 14 2] ^/c. HI 2lC*rT<fc?k: > C<7)m3^0* 
SS«»iCfflt>6nS->- hti. h 8 1 a^ 

6«W«nt^S. c!03tSigtt->-h8 1 att. 
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#g (flWitHTl 2 0 mm) &TF<DfflZ-l£ 1 1 9mm£ 
U «ffl?L8 1 cCOg (WTLg) tt. *v>y««3<0 
S^l<k5*t<> 3 4mm£"r 

So 

[0 14 3] Sfc. 3^iittS/-h8 1 at*. W*tf, 

^JSiSlii/— h8 1 a©JP*fcMM*.M:9 5/tmt« 0 
[0 14 4] ^(Cs C^S^HSfim^CctSJtx^X 

[0145] jmc. f^x^isi ±fc)taBa»8 i % 
jgjSE-rs^rftjci^i^TKwrSo 01 3ic cd3o 

[0 14 6] *t\ mi 3 AlC^T&vlC f^x^i 

k 1 <oit ism^a* 1 c ftfc— ±s±tc, mam 

■4UHH8 2«HM»U K»Wfcl«8 2 

fbMiias 2*ttfflt-s*^««ft«ia«*e»8 3^f^ 

HfttfflgS 2iLTt4, #Jx.l^ ttftjWO. 1 P a • s 
( 1 0 0 c p s) <Dt><D&m^*>tlZ>o 
[0 14 7] 01 3 BlC^T^-plC* f^X^l 

bi:. jESBttv'- h s 1 a<o 
■MXDJIWL8 1 c koffiB*to*«ff t>fc«, H^ilB 
^{fc«flg8 2 tfttteSftfc'TV x^Sffi 1 3HB± 

[0148] 01 3 cic*vr<fc?^ f^X^I 
« l * itHttSilttS'- h 8 l a Sr. L 
T®rt77fRJ (01 3CK M^IrI) IClsIlte^^So Ctl 
Kit), r -f X*«S 1 ±©*»«iffc«B8 2 f -f 

x*a«i tjeaatt^— H8 1 a tcomcffzmzo 

jS^*KW*«ft«JIB8 2«4IR0W5nSo £C 
T\ ilW^X^Ifil fc3tailtt^-h8 1 a<E> 
SKiiSttx M^ttf 8 3. 3s" 1 (5000 rpm) V 
StK EH£«fBB*4. 09*-fcf 2 0 stSSo £35. C<D-r 
^X^Sfil <Dft3gj§&->— F 8 1 a#8*«nfdMfc 
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fc, Birt*lRlOH«ifcJ:t)*»*IRJ1.«W<b«B8 2j6l« 

[0149] mntmitmms 2^f^^iii t# 
^iitt->- 1- 8 1 a i:<oKT-fi ; €ise.^s &#ft§ftwa 

Hfc*IB8 2*«»>«Ioft«, 01 3 Die*?* 31c* 

sfiitt. ■■eojtaans^— h 8 1 a#ii«hftiitf 
8 1 a*/rLT. fyx^ifii <o— ^m±<omnwm 

it®m 8 2 »cB8»-r S . COt? <Dfcg&fit±0!l A If 5 
OOraJ/cm^n. C©JRtt**D!H*fk:*?K -r 
' J?.*mW.l tyO/NUtf-h 8 l a fcCHUcfc^T, 
SSttS8S{b«fB§8 2jW8{frrS. 

to 1 50] et±fc«fco, tVx^mrkd— £®±fc 

BHt1Sfl§fr€.ftSJ£itJB8 1 b^/fLT, JBWItt^- 
20 h8 1 a*<&*£*l3o tX±»CJ:t). 01 Ofc^-T*^ 
ft, U^U*S«1 a«-±ffi±*c, 1ffBd^»l 

1 b t3tSiatt->- h 8 1 akft^ftS 

tlSo 

[0151] jw±sjwufc«t5fc, c(Dm3(omsmm 

fc&titS, T-fX^SRltM''T> *y^-*-;H 
b <0^)3<oa«Jl«:1t^fe^ffi« 4 IC43»*£S«*£ 5 
^:^<Lfc. ^W5«©f^X^SSl *»i6 

jo bjaaoi«B««iti c««»*6nfc 

«fc»9y^l»K3 a«r^UTt>SiitU:<fet), SB 

[0 15 2] iWc s C <7)^<0fg 4 cO^SS^-^lc <t 5 -r 
1 3»C C<3D|g4£D^6ajg^li:J;5-r'rX^ttaffi^ffi 
[0 15 3] C<0|g4««fiSfg^»i:«feS7 r -<Xi'«a« 

j«I»ffl#ttBJj)8e£BU:*Jt->Ttt, |g2<DlBSS^tSft 

40 »?. @^^li9 1 ©T®9 1 alC. Igl OHfifi}gSI»C«fc 

5^'jASfii acofEfiSEsicfte^nacaivs*- 

tc. H£^f9 1 COT® 9 1 ale, <E3f Stl5C3Ci/<^ 

ltS«fc^k:X^>/^-6 7^r@^^SJ9 1 OTE9 1 a 
tC^B-r5<ltft<, 1 a©S&®5 5 

oit«ESSiiS5 4tDge^»ciHi(a/^^-v«rmjs-rsc 
50 «a«jfiESJffls*ai«fg^Btci±. x^^/^-^a^-rs 
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2 1 x SSBgf$2 2, R3I*-X2 3, 6W#M2 4 
^ ^2^HBSmSI^^^SX^>'^-rtS^;l/^-6 

l,^l\> &*3. ^>y/<-M*^6 9tt, B££ 

[0 15 4] £<Dm4<omfa&f&K&Z>l'7V* 

[0 15 5] (1 co Iff 4 cq^SBB «gfc }£g« 

» N ^y/^— »S*1«5 1 dftH#»J«Stiav^# 

3. 6 2 c ©Tffia>WJB«fl>as»**tfX^7y 
j$16 2 b<OTBBSPT«Sfci6, HSlcfstl/^y** 
«5 1 afc:4B»a^9^»iPffi3 a*WMBc¥Sft 

a«t§<:^^f5o Sfc* ^7>yS?ffi3a 

[0 15 6] CCO^co^SCO^jSfiJg^C^Sv- 

1 5lc. c^5^lljSS^^c < fcS'r^X^«*«^S 

[0 15 7] 01 5 \C7jkT& v ic. d^SS^^fltSJBSI 

IB 2 ©HfifiJBfiltc^tt S £ g& t> . 

g^fl/^^y^-B^!9 3 co— ®lcB^2*iT^ 
So COX>y^6 7*LT, CC0X*:/A--B5£8S 40 
9 3cort^^> rtMI^>v;^BI«*;vy-9 4 
cOX^V/^@^ffi3a$ffl/TV^9 4 alc£t>B5££nT 
^Skifcfc* X^V^~^fi9 3^IIS^ X* 
l/z^—ftrnfrfrP—G 9£<fcDBS£ftT^So Ctlic 
X£>v*— 6 7#X*V<— 0SSI9 3 CO— ffilc 

fc. X^V^-@^S^^ffl/T\g|59 4 aCO^ffl^-Vlf 
•r^6 6C0ffi^^-rsa5»«. X*://*-6 7<0*P*§ 
E£f^-SKfcS<fc5fc:tSj£2nT^So C«S5^ 
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[0 15 8] CCOmS^^^C^S^yU* 

[0 15 9] C<Ofg5<0|&ffiJg®fc:<J:ntf> X*V/*- 
6 7*V <l^)X^V/^6 7lC*fLT. F*3/agtf'h2< 
^g*^^^^X^>/^B^9 3 CD-BtcB^^ 
^ X?^-S£fi9 30fi»«»\ ?iJB«X*:"< 
— Hffifltfvl/if— 9 4C0X^^^B^S^^ffl/I\gP9 
4 a lei B5££ ft. X * yA-BS&3*Sffl/1\SB 9 4 

a^i+tef^ 6 6coffi£«j&*rsa*#tf, x* 
>/^-6 7<D¥tsffi£ini— roc*s<toJc«^nT^ 

SC ^X^SS^S2^||fifiJgjS^^S 
<fc^«:X^V^-i¥^^»^^^^^n^^^T% m 
1 (D^Jg^c^Sx^X^S^c^StR^^ 
X^««*gfiiirSC£tfT-£SOT% 31 1 <0*SS»J£ 
lc*3ttS £ Ntfl4)8bX*1t« C So 

[0160] cco^moymMBmc-D^xmwm 

s ^coTtefc < . c: o«woa«waiate»tj< 
aag#Rrsre*So 

[0161] 0J*_tf> J^©JI^»fc*<,vcWfc^ 

[oi6 2isfc mtf±3£<osg i -msco&m&m 

«0 ) ^^co<g^7ktt^8i^ffl^^SC^^pIggT*S 

So 

[0 16 3] £fc, CCO^coSffl^nS^-r-rX^ 

£ i^tr#*iH*rr s c t ic £ t> , tffffl#^^ffis/s 
^fT^^^^)t^x^T**sfei6. u-ifytvm 

ietfA 1 ^HO^S^?>^SSfi^ ^vXS«. &S 
7x-l/yW77^ h\ #yxfuyfl/7*i^h 

[0 16 4] *fc. 09^tf±3*<O^l (Omffl&Mteft^ 

3Lt$mi 2 bcOtufflSP^B^^Sl 2CDTS1 2ei:c0 
P^icffi^-rSct^^LTl^S^ Ctl?>coeRgi?Ll 9-* 

[0 16 5] 
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<* urn 2 (Dfgwiz <t nar* mfovmmm^tfmif z n 

[0 1 6 6] £Tc^ <KD$ffi}(Dm3(D5£WlC&tll^ ft 

[@2] c <D9ffl<om l <3*Sffifg«gte & % T<{ x 
[03] 

[05] c <£>58w<offi i (ommtsfo TstwfiL 

[06] c©SOTo»i©*«i*Jlk:j:*3tx-rX^* 

* 9 v^-r * *y * v ^#©£^-r mm mr+ » e • 

[07] C 4>58W<DS 2 4>^fi6JgJglC £ £ JfefV X ^ 
[08] c<DfRB©*2OWl0g»teJ:*^X^«» 

[09] c <D5gE£>i! 2 (Dmmmmc <j:sf^x^«s 

[010] Z<omi<Dm3<Dmt&&&te&%1fc s r<<CX2 

[011] <i<Dmi(om3<Dm&&mc&z>\syv*m 
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[012] c^^<0»3©SO»gllR«cj;*je8jltt-> 
[013] c<0«Wfl!)JB3a)*W*»k:J:S3^1Jia> 
[01 4] Cco^tD^4^ifS^^cJ;S«r r -<X^« 
[01 5] Z<Dmi<D&50&M&f&lz£Z>? : 'fX*tt 

[016] fie^^^x^ttSffi^sfflWtii^SH* 
[017] «^<D^^x^«sfi^ffl»ai«^a^ 
[0i 8] jteKMosasfcir^yyBJPffi^web^ 

ftf 4 X * *^-T BfSHHt?fi S c 

1 , 5 1 • • • f^X^I«, la, 5 1 a • • • 
UftSfc lb, 5 1 b • • • ;K 1 c, 

5 1 c - • • tt^e^gp. 2, 52, 8 i • • • ymm 

2a, 41a, 52a, 81a - • ■ Jttfflltt^— 
20 h, 2b, 52b"- tt*JI. 2 c • • • 

h«. 2d, 52c, 8 1c- • • HildFL 3,53- 

• • ^7>y» 3 a, 5 3 a • • • ^^V^S^ 
I, 4, 54- •flHRBMUI. 5, 55 • • - C» 

6, 5 6 • • • ffi> 7 • • * S/— K 11, 

13, 61, 6 3 • • • mi£M, 12, 62, 9 1 • • 

• B^feSL 12a, 14a, 62a, 6 4 a - • • Jf 
SJLx 12 b, 6 2 b • • • xy;V7^>a$j$S> 1 

2 c, 6 2c- • • X^r>a, 1 2 d , 6 2 d • 

• • WIHttttBL 12e, 62e, 91a-- - T®> 
50 1 4 , 6 4 • • • pTM&IL 14 b, 6 4 b - - • ± 

ffi, 15, 65, 92-- - 16, 6 6 • • • fig 

Sffl^-V tf-r^^ 17, 67 - • 1 7 

a, 6 7 a • • • tfrWL 18, 6 9 • • • X*V/*— 
iM!*** 1 -* 1 9 • • • »5I?L 2 0 • • • *rx#m 
gg, 2 1 • • • h 2 2 • • • 2 3 • 

- • R3I*— X* 2 4 - - • 2 5. 7 0 • • • 

X U — 7. 2 6, 7 1 • • • 30- • • ftS 

fe«ttB^ 3 1 • • • iSXf-^ 3 2 • • • 

3 3 • • • ±T»tTV. 3 4 • • • atgffi^Hi 
40 LlfV. 3 5 • • • F. 4 0 • • • f-wlr^if 
35. 4 1 • • • IeHEM, 4 2 • • • f^«T^ 
;K 4 3 • • • irv^-fi[BWbk!v. 4 4 • • • fi&tt 
f*£S«x 5 1 d • • • X^V/^Jf 68 • • 

• x^>/^-rt^^;i/^— . 68a- • 

^fflmSP. 8 i b • • • »*JB. 8 2 - • • fl^tiBEft: 
«Sg> 8 3 • • • ^SHffc«8i#»&Si5. 8 4 • • • m 
9 3 • • • 9 4 - - • F*i 

HfflSX^V/*— > 94 a • • -X^>/^ 
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